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PREFACE. 



This book consists of a short introduction, together with the 
EUectric Lighting Act, 1882, and the incorporated statutes then 
follow. I have not reprinted or commented on the Lands Clauses 
Acts, nor the Acts enabling the local authorities to levy rates 
and borrow money, as these general powers have been well 
treated in other books, and would have taken up too much 
space. The October Rules of the Board of Trade, the model 
Proofs, the Memorandum of February 26th, and a specimen 
of one of the Provisional Orders lately issued by the Board of 
Trade, next follows. Then are inserted some specimens of forms 
most likely to be useful. 

The notes on Electricity at the end were at first divided up 
among the different sections. I subsequently thought it best 
to separate them. Without pretending to compete with more 
elaborate works I hope they may be found useful. They have 
not been compiled from books, but are the result in every case 
of an examination of the actual apparatus The illustrations 
are original, with the exception of those of the machines which, 
(with the kind permission of Mr. Dredge) are taken from his 
large and beautiful work on Electric Lighting. 

HENRY CUNYNGHAME. 



2, Paper Buildings, Temple, 
AprU, 1883. 



ERRATA. 



Page 134. line 35, for << fusible," read << fusible plug.'* 

Page 190. The words " in the direction P, B, K, C, Q, and in the reverse direction 
as the coils move in the direction Q, C, S, D, P," should be *<in the 
direction B, N, C, and in the reverse direction, as the coils move in 
the direction D, S, E." 

Page 211. The lines of force proceeding across the Gramme ring in Fig. 31 ought 
to have been drawn at right angles to their present position ; for they 
are the resultant of the poles Nand S, and of those at P and Q. They 
therefore cross the ring at points between N and Q, P and S 
respectively. 
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INTRODUCTION. 



Sec. 1. 

IntroduotioiL 

The electrical mania of 1882 has passed, and though the over- 
sanguine views then prevalent have been modified, enough has 
been done to show that electric lighting is possible at such cost 
as is likely to cause an extensive demand. 

The labours of the Parliamentary Committee of 1882, Page 75. 
resulted in the Electric Lighting Act, 1882 (45 and 46 Vict. 
e. 56); in the October Rules of the Board of Trade, made 
under the powers of the Act, and the memorandum of the P»«e ^7. 
Board of Trade, dated February 26th, 1883. The Board of 
Trade has also drawn up two forms or schemes of the proof Pages 81 and 
required by them, that the requirements necessary to the ^' 
obtaining of licenses and orders have been duly complied with, 
and has just issued the first of its provisional orders, which, it is 
understood, is to serve as the model for orders and licenses in Page 15 
future. These, together with the Act itself, and the Acts incor- 
porated therewith, form the present law on the subject. It may, 
however, be expected that the Board of Trade and the local ^ag© 20. 
authorities will, under the powers given them, issue from time to 
time such regulations with regard to safety as they may deem 
requisite. 

The private supply of electricity is unfettered by these Acts 
and rules, which only affect the action of those who seek for 
compulsory powers. The Act gives no power to " imdertakers " foL^ ^ *°*^ 
to interfere with private property or roads not dedicated to the 
public, or over which the public have no rights. 

The persons who will probably require these compulsory 
powers, and who are styled " undertakers," are the various local Page 41. 
authorities (see the schedule to the Electric Lighting Act, 1882), 
and private filrms and companies. 

The Act points out three ways of obtaining these powers: 
First, by special Act. Several such special Acts were passed 
before the Electric Lighting Act, 1882 ; but, except in peculiar 
cases, it does not seem probable that more of the same kind will 
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be passed. If they are, then by the provisions of sec. 2 of the 

Electric Lighting Act, 1882, the Electric Lighting Act, 1882, will 

apply to them, except where such application is negatived, either 

expressly or by plain intention. 

The next method is by license. Licenses may be granted by 

the Boai'd of Trade to the local authority of the district, or with 

the consent of that local authority, to the local authority of any 

other district, or to a company or private firm. A license 

lasts for seven years, but is renewable. When obtained it has 

almost exactly the same effect as a private Act, the undertakers 

being, however, subject to such regulations and bye-laws as may 

be made for public safety by the Board of Trade and the local 

(1883). authority. [This session there have been applications for about 

thirty provisional orders by local authorities, four licenses, and 
about sixty more provisional orders by companies and private 
firms.] 

The third method is by a provisional order. This requires no 
consent of the local authority of the district, though if they 
oppose, it would be perhaps difficult to obtain. It will generally 

Page 75. be preferentially granted to the local authority (Rule 11.) and 
does not come into force until confirmed by Bill in Parliament. 
But when obtained it may be for any period, subject however 
to this proviso (as is also a power under any special Act), that at 
the end of twenty-one years after it is granted, and also at the 
end of every succeeding seven years, the local authority may 
take over the concern at the simple market value of the land 

Page 35. and plant and engines, nothing being allowed for goodwill (Elec- 
tric Lighting Act, sec. 27). This provision is a very severe one, 
and it is to be feared will discourage undertakers other than the 
local authorities of the districts. For, to risk all the chances of 
failure, with only a period of twenty-one years for success, is a 
somewhat hazardous venture.* 

Neither the license nor the provisional order when granted is 
exclusive or creates any monopoly, though it is natural to sup- 
pose that after one had been granted for one area to one set of 
undertakers, a rival would not be allowed to enter the area so 

Page 07. long as the first did their duty. (Memorandum of February 26th, 
Clause 6.) 
The provisional orders, like the licenses^ are subject to rules 

* Such proviflional orders, whon made, are mere reporta for the assistaiioe 
of Parliament, and hence, even if wrongly or illegally made, cannot be 
quashed by a Court of Justice.— JFVewc?i v. JSagUfigs (1865), 34 L. J. Q. B. 159. 
6 B. & S. 401. 
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and regulations, and are revocable on failure to carry out the pages 17, 20, 

works. 119» 1^.' 

The supreme controlling and inspecting power is the Board of 
Trade, and the rights of the Postmaster General are reserved 
with respect to telegraphs, telegraphic apparatus and wires. 

With the Electric Lighting Act, 1882, are incorporated the Page 15 ; 72. 
agreement clauses of the Lands Clauses Act, the Gasworks Clauses ^*««« 4® * GO- 
Acts, parts of the Public Health Act, 1875, the Local Loans P»ges 72, 73. 
Act, the Board of Trade Arbitrations Act, and parts of the Page 62. 
Telegraph Acts. ^»g« ^' 

The local authorities will play an important part in electric 
lighting, either supplying the light themselves by manufacture 
or contract, or else regulating and controlling the conduct of those 
who do so. 

As a general rule the local authorities entrusted under the 
Electric Lighting Act with the duty of superintending the interests 
of the public are the sanitary authorities of the district, to whom 
is committed the care of the public health. For a further account 
of these bodies see note to the schedule. Page 40 

Before applying for a provisional order or license, the under- 
takers will of course consider the choice of an area, remembering 
that as the supply within the area is compulsory, they will do 
well to make it as compact as possible. Li deciding whether to 
apply for a license, or an order, they will balance the short 
period of the one against the compulsory purchase clause in the 
other. In the case of local authorities it does not seem very 
material which is obtained, as the general powers in each case are 
very similar. There is less delay in getting a license, for it 
could be carried through in less than six months, whereas a 
provisional order must be notified before July, and will generally 
not be got in less than a year. 

On the other hand the Board of Trade and the local authorities 
are concerned to see that the proposed undertakers are persons 
of means, who can carry out their scheme, and who can make or 
obtain the proper plant and machinery ; that the conditions are 
fair to all parties, and the public duly protected. For this pur- 
pose the Board of Trade has been empowered to make rules as 
to the mode of applying for provisional orders and licenses, which -p^^^ q 
are fully discussed in the section on procedure. In addition to 
this they may from time to time make regulations to provide page 20. 
for the public safety, and the local authorities may with a like 
object make bye-laws. 

The form of the licenses and orders will in general depend on 

B 2 
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the Board of Trade. A number of proposed draft licenses and 
provisional orders were sent in to them in 1882. These they have 
greatly modified, and out of them has proceeded the first pro- 
visional order issued by the Board of Trade, viz., that for Chelsea, 
Page 98. and which, together with notes, is printed at page 98. 



Powers of the Sec. 2. — Provisional Orders and Licenses, and (lie Powers and 

UndertaKers. n ^' ^^l tt j ^ ? 

Duties of the undertaker's. 

The powers and duties of the undertakers with regard to the 
supply of electricity, are much the same under a provisional 
order as under a license. Their powers and duties may be roughly 
summed up as follows : They may break up all public streets and 
places within their area, that are repairable by the local authori- 
Page 49. ties (Gas Works Clauses Act 1847, sec. 6, Provisional Order, clause 
Page 107. 12), on giving proper notice to the local authority and the Post- 
Page 54. master-General (Gas Works Clauses Act, 1847, sees. 8 and 9, Pro- 
Page 107. visional Order, clause 13), and according to plans to be approved 
by them. They may also break up any streets over which the 
public have rights of way, although the same are not repairable 
by a local authority (Electric Lighting Act, sec. 13, Provisional 
Order, clause 14), on giving the like notice; and in addition 
on notifying the persons by whom the streets are repairable. 
They may also alter the position of wires and renew and replace 
Pages 28, 60. them (Electric Lighting Act, sec 15, Gas Works Clauses Act, 
Page 111. 1847, sec 7, Provisional Order, clause 15) on giving the notices 
therein provided. But they are to take care in doing so not to 
injuriously affect any existing telegraphic or telephonic lines 
Page 115. (Provisional Order, clause 16). Moreover, the local authority if it 
Page 17. sees fit, may exercise these powers for them (Electric Lighting 
Page 116. Act, sec. 3, sub-sec. 9, and Provisional Order, clauses 17, 18),^and 
make them pay the expenses thereof. 

The undertakers are also bound to construct certain specified 

works within certain specified times, and others when required 

to do so by the local authority or private persons (Provisional 

Page 118. Order, clause 19-29), and before they get their order or license 

they will have to provide and secure a certain specified capital 

Page 104. (Provisional Order, clauses 8-10). 

In order to facilitate their acquisition of land, they have con- 
Pages 24, 72. f erred upon them the benefit of the Lands Clauses Acts so far a^ 
the same enable lands to be taken by agreement from persons 
otherwise incapable of conveying them (Electric Lighting Act, 
sec. 12). But they have no compulsoiy purchasing powers. 
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As soon as they have commenced their work, they are to cause Undertakers. 

maps of their electric lines and works to be made and duly de- 
posited for public inspection (Provisional Order, clauses 26-28), Page 122. 
and they are subjected to rigorous clauses as to the testing of 
electricity (Provisional Order, clauses 38-44) under inspectors 
appointed by the local authorities. Board of Trade, or by justices 
of the peace (Provisional Order, clauses 30-32). 

The undertakers are bound to supply electricity for private 
purposes to all within the areas, as designated in their provisional 
order (Electric Lighting Act, sec. 19), without favour (Electric 
Lighting Act, sec. 20), though before doing so they may require page 30. 
the consumers to undertake to use it (Provisional Order, clause 
45-48), and the nature of the supply is accurately limited and 
defined (Provisional Order, clause 29). The maximum price is Page 123. 
also fixed at a rate about double that of gas of equivalent illu- 
minating power (Provisional Order, clauses 49-52) ; but each 
provisional order will contain its own maximum price, which no 
doubt will vary in different districts. 

A series of regulations is laid down with regard to meters 
(Provisional Order, clauses 53-63), whether purchased by the con- 
sumer or supplied or let on hire by the undertakers ; and a series 
of provisions is made for public safety (Provisional Order, clause 
64 ; and Electric Lighting Act, sec. 6). Of these the chief are that 
the conducting mains shall be of a pattern to be approved by the 
Board of Trade (as to size and insulation), and that the service 
wires shall be of sufficient dimensions. Limits are also placed on 
the electromotive forces, or pressures of the currents permitted to 
be used, and earth returns are prohibited for the present. The 
rights of the Crown (Provisional Order, clauses 76, 77) are saved, 
as also those of the Postmaster-General (Electric Lighting Act, 
sees. 26 and 35). 

The undertakers have given to them special powers for the 
recovery of the rents due to them (Electric Lighting Act, sec. 21, 
and note thereto) ; and are also specially protected from theft, 
carelessness, and fraud (Electric Lighting Act, sees. 18, 22, 23), Page 29. 
and have powers of entry on premises for the purposes of their 
business (Electric Lighting Act, sec. 24). 

And finally, if the undertakers neglect their business, or fail to Pages 17, 20, 
do their duty, or become bankrupt, then under sea 6 (/) of the ^^^' ^^* 
Electric Lighting Act, their powers may be revoked, and their 
wires removed (Provisional Order, clause 68). 
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Froedxue for 
Fiovuional 
Orderg. Sec. 3. — Pwcednre. 

The procedure necessary to be followed in applying for and 
obtaining provisional orders and licenses is laid down in the 
Page 75. October Rules of the Board of Trade. The procedure is not the 
same in the two cases, and requires to be treated separately. 

Procednw in PROCEDURE IN OBTAINING PROVISIONAL ORDERS.* 

Orden. "^^ obtain a provisional order no previous consent of the local 

Page 75. authority is necessary, though it has been decided (Rule 11.) that 
local authorities, if they choose to apply, are in their own districts 
to be preferred to others. 

Notice to Local AtUhority on or before July \8t 

If the applicant is not the local authority of the place to be 
lighted, then before July 1st notice must be given of the intended 
application for the provisional order to the local authority 

Pages 18 and (Electric Lighting Act, 1882, sec. 4, sub-sec. 1, Rule VIII.) No 
special form is requisite, but a specimen form is printed among 

Page 153. the forms (Provisional Order Forms, 1).-|- 

Passing of Resolution if Local Authority ia Applicant 

If the local authority is the applicant, then, as in the case of a 
license, a resolution must be duly passed, as prescribed by sec. 3, 
Page 17. sub-sec. 6, as applied to provisional orders by sea 4 ; see also 
Page 77. Rule VII. The month's notice convening the meeting must be 
in the usual form, and given in the manner usual for such meet- 
ings. A specimen of a notice of meeting in a borough is given 
Page 153. (Form 2). 

The resolution when passed may be in some such form as 
Page 154. Form 3. 

Insertion of Advertisements in October or N'ovemher. 
The next step is to insert in October or November the adver- 
Page 16. tisements of the intended application, as provided by sec. 3, sub- 
sea 5. 

Pago 78. ^"^^ ^ ^^^ 0"* *« e^* "method of drawing up and 

inserting these advertisements, and should be carefully followed. 
The exact form is not prescribed, but a specimen of a form of 

* The scale of coets of lolicitoni in obtaining provisional orders, is the chancery, 
and not the parliamentary scale. 

f The forms printed at page 153 are not official forms issued by the Board oi 
Trade, but only samples from among those which have been successfully used. 
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advertisement used by the Brush Company is printed among the ProTisional 

forms to serve as a guide (Form 4). A large number of such Oidera, 

forms will be found in the Oazette for November 21st, 1882, Page 154. 

page 5247 et seq., and November 24th, 1882, page 5533 (Notice 

by a Local Authority). 

Deposition of Copies of Advertisements and Maps on oi' before 

November 30<A. 

A copy of this advertisement, together with a published or the 
best procurable map with the boundaries of the proposed area 
marked upon it, must then be deposited at the office in England 
or Ireland of the Clerk of the Peace for the county, riding, or 
division, and of the local authority for every district, and in Scot- 
land at the office of the principal sheriff clerk for every county, 
district, or division ; and of the local authority of every district 
(Rule V.) This must be done on or before November 30th (Rule ^*«« 76. 
XIV.), and on or before the same day copies of these documents ^*8« 80. 
must also be deposited at the Board of Trade. (Rule XIV.) 

The best mode of marking the area is by a wash of colour 
deepened at the edge so as to present a sharp outline. The 
electric wires or works need not be shown on the map. The 
scale must not be less than one inch to one mile. The ordnance 
survey maps serve this purpose very well (Rule V.) P»ge 76 

Lodging of the Memorial and Accompanying Documents before 

December 2l8t 

The next step is to lodge the memorial at the Board of Trade Page 75. 
on or before December 21st (Rules III., V., VI.). 

There is no special form for this memorial, but a specimen form 
is given (Form 5) and note Rule VI. (7). ^*««« l^ *^d 

With the memorial six copies of the draft of the proposed pro- sU aUo^ 
visional order must be deposited. These are usually printed, '^^^^jj^^ 
Their form and contents will be discussed later on ; but they will page 91 
generally be in the form lately approved by the Board of Trade. Page 158. 
The Notice Form (11), prescribed by Rule IV., must be appended. Page 75. 

A map of the district, coloured as before, must also be deposited 
(Rule v.), but as this will already have been done on or before Page 76. 
November 30th, it need not be done again. 

There must also be deposited the following documents (Rule Pago 77. 
VI.), which are usually drawn up on separate sheets of paper. 

1. A list of the local authorities in whose districts the area of Page 157. 
supply is situate. (See Form 6.) 
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Froceduie for 

FroTOioiial 2. A list of the streets not repairable by a local authority, and 
Olden. ^f ^i^Q railways, and tramways (if any), which the applicants 
propose to take powers to break up. (Form, 7 Electric Lighting 
Page 157. Act, sec. 13.) 

3. A list of the canals and navigable rivers (if any) which the 
undertakers will be empowered to cross. (Form 8, Electric 

Page 157. Lighting Act, sec. 16.) 

4. A statement of the capital proposed to be expended and 
employed in connexion with the undertaking and the mode in 

Page 157. which such capital is to be provided (Form 9). The capital will 
be obtained by a local authority under their borrowing powers ; 
by a company or private firm from their shares. La the approved 

Page 104. order, clauses 8, 9, and 10 are devoted to the regulations required 
as to capital. Li every case a separate sum is required to be 
" appropriated" by the undertakers to the purposes of the under- 
taking, and a heavy deposit or security is also required as caution 
money. 

5. If the applicants are a company registered under the Com- 
panies Acts, a copy of the memorandum and articles of association 
must also be deposited. 

6. A fee of 50^., by cheque, payable to an " assistant secretary 
of the Board of Trade." This is intended to cover the ordinary 
expenses. Extra expenses will be charged on the applicants. 
At the offices of the Board of Trade, at Whitehall, a separate 
office is devoted to electric lighting matters. 



Deposition of Copies of the Draft Provisioned Order for 

Purchase by the Public at Is. 

Page 78. When the provisional order is applied for. Rules IV. and IX. 

a sufficient number of copies of it must be deposited at the 
offices in London and within the area, mentioned in the adver- 
tisements. These copies are to be sold at la each to all persons 
applying for them. 

Preparation and Lodging of the Proofs before February 2oth, 

The memorial and accompanying documents having been duly 
lodged, the next step is to prepare the proofs of due compliance 
with all the requirements of the Board of Trade. To facilitate 
this, forms of proofs are provided by the Board of Trade, and are 
sent to the applicants. A copy of such form for provisional 
orders is printed at page 88. The blanks are to be filled up 



-«i:* ■• •' ■* 
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by the applicant with the title of the provisional order, and the FroylBional 

names of the promoters, and the names of the various witnesses. Orders, 
This proof is so clear and full that it requires hardly any expla- 
nation. 

Proof of Notice of Application to the Local Authority 

before Jvly Ist. 

It provides (III.) that an affidavit must be prepared of the due 
notice of the application to the local authority as provided in the 
Electric Lighting Act, sec. 4, sub-sea 1, and Rule VIIL Pages 18 and 

to, 

Froofofihe Due Passing of Resolution (if by Local AuthoAty), 

If the applicant is a local authority then due proof of the 
passing of the necessary resolution (Electric Lighting Act, sec. 3, 
sub-sec. 6, and Rule VII.) must be given, by the production of 
the certificate of the clerk to the local authority that the reso- 
lution was duly passed, the notice duly given, &c. A form of this 
certificate is given (Form 10). Page 157. 

Proof of the Advertisements in October or November, 

Copies of the gazettes and newspapers in which the advertise- 
ments of the application were inserted must be produced, and an 
affidavit must specifically set forth that the advertisement con- 
tained all those particulars which by Rule IX. it is required to ^*fif® ^• 
contain. (See clauses 5, 6.) And proof by affidavit must also 
be given that the whole notice was included in one advertise- 
ment (clause 7), that it was inserted once at least in each of 
two successive weeks in the proper newspaper (clause 8), 
and that such advertisements stated that objectors might apply 
to the Board of Trade by letter, &c. (See Rule IX., and^*««7^- 
clause 9 of the " proofs.") ^^ ^' 

Proof of the Deposition of Advertisements and Maps on or 

before November 2>Qth, 

It must also be shown by affidavit, or production of receipts 
for the same (clause 10), that the advertisements and maps were ^*8* ®^ 
duly deposited with the clerk of the peace, the local authority, 
and the Board of Trade (clause 11). (See Rules V. and XIV.) Page 76. 

Proof of Lodging of the Memorial and Accompanying Docvr- 

ments as Required by Rules III,, IV,, F., VI,, and XIV,, Page 75. 
on or before December 21st, 

The details of this proof are set forth in clause 12, page 91. 
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FroTigioDal No affidavit of this is necessary, as the facts will of course be 

Olden, within the knowledge of the Board of Trade officials, who will 

possess the necessary documents. The receipt which was given 

by the Board of Trade when the cheque of 50Z. was paid will be 

required as proof of the payment 

Proof thai the Proposed Draft Provmonal Order is in Due Form, 

This proof must be given by affidavit, and must allege speci- 
fically that the Draft Provisional Order contains all those things 
Page 75. which Rule lY. requires that it should contain (see clause 13 
Page 02. of the Proofs). 

Proof of the Supply of Copies for Sale to the PvMic at Is. each. 

This must be by affidavit, which must allefi^e that at the offices 

in London, and also within the proposed area of supply, a 

sufficient number of copies of the Draft Provisional Order were 

deposited for sale at a price of not more than la to all persons 

Page 92. applying for them (clause 14 of the " Proofs "), Rule IV. 

• 
Proof of Deposition at the Offices of the Board of Trade of a 
Description of any Lands Proposed to he Purchased for the 
VndertaM/ng. 

This is required by clause 15 of the " Proofs," and Rule XII. ; 
Pages M and and see sec. 10 of the Electric Lighting Act, 1882. The proof is 
^®* to be by affidavit, and the agreements are to be produced for 

inspection. 

There can be no difficulty in the drawing of the above-named 
affidavits, as they simply will follow the forms laid down in the 
official scheme of " proofs " issued by the Board of Trade. In 
general each separate proof will be a separate affidavit, for 
diffei*ent people will have knowledge of the matters referred to. 
Instead of affidavits statutory declarations are allowed if duly 
stamped. 

The proofs, as has been said, must be ready before January 25th. 
The Board of Trade will fix a day (and notify it to the applicants 
Page 80. six days beforehand) on which to attend and give in the proofs. 
The proofs must be complete before February 25th. 

Objections to the Proposed Provisional Order. 

These must be lodged within two months of the date of the 

fii-st advertisement in the newspapers (Rules XI. and IX, 

Page 78. clause 8). If any objector desire a local inquiry he should ask 
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for it. If he be an interested person it will be granted as of Provisional 
course, proper security being taken for the costs if thought ^^^^'^ 
necessary. If he have no locus to demand an inquiry, the Boaord 
of Trade will use its discretion. As to local inquiries, see also 
Electric Lighting Act, sec 3, sub-sec. 5, and sec. 6 ; Rules X., XI., P^gea 79 and 
and Board of Trade Arbitrations Act, 37 and 38 Vict. c. 40, 
sees. 2 and 3. 

No particular form is necessary for these objections. 

After the proofs above-mentioned have been satisfactorily 
given, and after the interested persons have had an opportunity 
of having their objections heard (Electric Lighting Act, 1882, Page 16, 
sec. 3, sub-sec. 5), the Board of Trade may grant a provisional 
order, copies of which are, as before, to be deposited for inspection 
as provided by Rule V., and for sale to the public, (Rule IV., 
Rule Xni.) 

The Provisional Order is, however, of no force until confirmed 
by Bill in Parliament (Electric Lighting Act, 1882, sec. 4, sub- Pag© 18. 
sec. 2). Against this Bill petitions may be presented in the 
usual way (sec. 4, subjsec. 3), and the same, even when passed, 
may subsequently, on the application of the undertakers, be 
repealed, altered, or amended by any subsequent provisional 
order. The Board of Trade and the public have no further 
control over a provisional order when once confirmed, which 
becomes like a special Act of Parliament. To meet this, it will 
be found that in the provisional order lately issued by the Board 
of Trade, provision is made in several cases for the alteration of 
the powers and duties of the undertakers. 

The procedure in taking a provisional order through Parlia- See 34 and 35 
ment depends on whether it ispr is not opposed, and varies from and 35 Vict, 
time to time according to the standing orders. A brief sketch of it ^' ®3. 
is given in May's " Parliamentary Practice." 

PROCEDURE IN OBTAINING LICENSES. PPOOednw 

Lioenses, 
As is pointed out elsewhere, there is no great difference between Page 4, 

a license and a provisional order, but the mode of obtaining them 

is somewhat different. In the case of provisional orders, as they 

require to be confirmed by Parliament, certain fixed times are 

specified, so that the preliminaries may be completed before the 

session begins ; but in the case of licenses these special times are 

not prescribed. 

In applying for a license, the first thing is to get it "entertained" 

by the Board of Trade. To procure this, the following steps 

must be taken. 
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Licenses. Obtaining of the Consent of eveiy Local Authority ^mthin the 

proposed area. 

This consent, which is requisite under sec. 3, (1), of the 
Page 16. Electric Lighting Act, and Rules I. and VII., must be obtained by 
a regularly passed resolution, at a special meeting after a month's 
notice, duly published. 

When the Local Authority is the Applicant 

Page 77. Consent is of course not required, unless the local authority pro- 
poses to light any part of an area outside its own district ; but a 
resolution to apply for the license must be duly passed, as provided 
in Rule VII. 

Application by Memorial for the License, 

This having been done, the applicants must next apply by 
memorial for the license. 

The memorial must have a proper title, as provided in Rule III., 
and request consent for the breaking up of streets indicated in 
Page 77. Rule VI. (7). 

With the memorial must be deposited the documents specified 

in Rules III., VI., and V. These documents are specified in clause 

Page 83. 6 of the "proofs" for licenses, and are the same with those 

deposited with a memorial praying for a provisional order. A 

map on a scale of not less than one inch to a mile must also be 

^nte,page7. ^^p^jj^^j (R^ie V.) For the forms of these, the forms used 

Page 156 for Provisional Orders, Nos. 5 — 9, may be adapted. 

Deposition of Copies of the Draft License, for Purchase by the 

Public at Is, 

Ante, pages. This must be done (Rules IV. and IX. (8) just as in the case of 
provisional orders, when the memorial is lodged. 

Deposition of Map> of the proposed Area with the Clerk of the 

Peace and Local Authority, 

Page 78. This must be done when the memorial is lodged (see Rules V. 

and IX. [8]). It is the same as in the case of a provisional order ; 
but that, as no advertisement has as yet been made, none can be 
deposited. 

Entertainment of tlie Application for a License. 

This, as soon as resolved on, will be communicated to the applicant 
by the Board of Trade. As soon as the application is entertained, 
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the next step will be to give notice of it to the public, in order Licenses. 

that objections may be heard to its being finally granted. 

AdveHisement of Application to be iiwerted after it is enteHained. 

This will be almost exactly in the form of the advertisement 
for a provisional order, and must contain the essential points laid 
down in Rule IX., and formulated again in clause 11 of the Page 86. 
" Proofs " for licenses. 

Objections must be lodged within two months of the date 
of the first advertisement (Rules IX., XI.) : they need not be Page 78. 
in any particular form. As soon as they have been heard, and 
any other nece&sary inquiries disposed of (Electric Lighting Act, 
sec. 3, sub-sec. 5, sec. 5 ; Rules X., XI. ; Board of Trade Arbi- Page 79. 
trations Act? 37 & 38 Vict., cap. 40, sees. 2 and 3), and after the 
lapse of three months from the date of the first advertisement 
(Electric Lighting Act, sec. 3, sub-sec. 5), the license may be 
granted. 

But before it is so granted, the full proofs required by the 
Board of Trade, and formulated in the document A., Proofs for P»g« ^h 
Licenses, must be complied with. These proofs are very similar 
to those in the case of provisional orders, to which the reader is Page 9. 
referred. They are as follow : 

Proof of the Consent of aU the Local Av^fu)ritie8, 

By affidavit, with a list of local authorities as an exhibit, and 
by production of the certificate of the clerks of local authorities 
that the resolution was duly notified and duly passed at a special 
meeting (see clauses 3 and 4 Licenses *' Proofs." Page 81. 

When the Applicants are tlte Local Aviliority. 

By production of the certificate of resolution to apply for a 
license. This, mutatis mutandis, will be the same as in the case 
of a resolution to apply for a provisional order. See p. 6. page'82! * 

Proof of Due Lodging of the M&inoinal and Necessai^ Documents 

of the Board of Trade. 

This may be made personally or by affidavit. The details arc 
set out in clause 6. Page 83. 

Proof iJiat the Draft License is in the proper form^ as 

required by Rule IV. 

This must be given by affidavit and must allege specifically 
that the Draft License contains all those things that it should 
contain by Rule IV. (see clause 7 of Proof.) ^^6® ^- 
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Lioenses. Proof of the Supply of Copies for Sale to the Public at Is. coaJi, 

This must be by affidavit, which must be exactly similar to 
that in the case of provisional orders, see ante p. 10. Rule IV. 
Page 86. and clause 8 of Proofs for Licenses. 

Proof of Deposition of the Map at the Offices of the Clerk of ihe 

Peace, or Sheriff Clerk. 

This must be by affidavit or by the production of receipts. 
Page 86. Proofs, clause 9 and Rule V. 

These will complete the proof that the requirements preliminary 
to the entertainment of the application for the License, were duly 
fuimied. 

It will next be necessary to show that the requirements after 
the application was entertained, were also carried out. This is 
done by 

Proof of due Pvhlication of Proper AdveHisements. 

By producing copies of them, and a specific affidavit that they 
contain all those things required by Rule IX. (see clauses 10, 
Pagc8 78,86. n. of Proofs for Licenses.) 

Proof by affidavit must also be given that the whole notice 
was included in one advertisement (clause 12), that it was 
inserted once at least, in each of two successive weeks, in the 
proper newspapers (clause 13), and that such advertisements 
stated that objectors might apply to the Board of Trade by letter, 
Page 87. etc. (see Rule IX. and clause 14 of the Proofs for Licenses). 

Proof of Depositions of Descriptions of Lands proposed to he 

purchased. 
Page 87. This must be given by affidavit (sec. 10 E. L. Act, 1882. Rule 

XIL and clause 15 of Proofs for Licenses) ; and the agreement 
must be produced for inspectioUi 

The forms for applications for licenses will so closely resemble 
those for provisional orders, that I have not repeated them. The 
Board of Trade have not issued any stereotyped fotms; but 
the rules must be carefully observedi 

As soon as the above proofs are correct, and the three months have 
elapsed, the license may be granted, and comes into fot'ce at once. 
The license lasts for the period named in it, not cstceeding seVeti 
years, but it maybe renewed from time to time; No special form of 
application for renewals has been laid doWn, but it would pi*obably 
be just the same as in the ot^iginal applicationi 
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AN ACT 



TO 



PAOnJTATE AND EEGITLATE THE SUPPLY OP ELEOTEIOITT POB 
LiaETINa AND OTHEB PITEPOSES IN GBEAT BSTTAIN 

AND IBELAND. 

[18^ Augmly 1882. 



BE it enacted by the Queen's most Excellent Majesty, by and A.D. 1882. 
with the advice and consent of the Lords Spiritual and 
Temporal, and Commons, in this present Parliament assembled, 
and by the authority of the same, as follows : — 

1. This Act may be cited for all purposes as the Electric Short Title. 
Lighting Act, 1882. 

2. The provisions of this Act shall apply to every local autho- Application of 
rity,(a) company, (6) or person who may by this Act or any * 
license or provisional order granted under this Act, or by any 

special Act to be hereafter passed, be authorised to supply el^c* 
tricity(6) within any area(c) (in this Act referred to as "th^ 
undettakers ") and to every undertaking so authorised, except so 
far as may be expressly provided by any such special Act ; and 
Hvety such license, provisional order, and special Act, is in this 
Act included In the expression " license, order, or special Act;" 

(a) Defindci sec^. 91^ 36, md scheduli^i 
(6) Defined sec. 3Sli 
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(c) This area may be any portion of land marked out by the special Act, 
order, or license. It need not be conterminous with any existing 
boundaries or divisions. There would, of course, be a tendency to 
make it co- extensive with the parishes or other sanitary divisions. 

The persons who may be authorised are either the local authorities as 

defined in the schedule, or private companies or firms. Preference 

will be given to the local authorities within their own districts in 

cases of Provisional Orders. Rule II. No license can be granted 

Page 75. without their consent. (See. 3, subsec. 1.) 

Seo. Si 8. The Board of Trade may from time to time license any local 

Granting of authority as defined by this Act, or any company or person, to 
thorising the supply electricity under this Act for any public or private pur- 
^J^^yj^ poses within any area, subject to the following provisions : 

(1.) The consent of every local authority having jurisdiction 
within the area or any part of the area within which a 
supply is licensed to be furnished shall be required to the 
application for a license, which consent such local authority 
is hereby authorised to give, with such conditions (if any) 
as, subject to the approval of the Board of Trade, the local 
authority may prescribe : 
(2.) A license shall be for any period not exceeding seven 
years, but may, at or after the expiration of such license, 
be renewed from time to time for a like period with such 
consent as above-mentioned upon such terms and con- 
ditions as the Board of Trade may determine : 
(3.) " Public purpote^" shall mean lighting any street or any 
place belonging to or subject to the control of the local 
authority, or any church or registered place of public 
worship, or any hall or building belonging to or subject to 
the control of any public authority, or any public theatre, 
but shall not include any other purpose to which electricity 
may be applied : 
(4.) " Private purposes " shall include any purposes whatever 
to which electricity may for the time being be applicable, 
not being public purposes, except the transmission of any 
telegram : 
Rule IX. (5.) Every local authority, company, or pei'son applying for a 

^*8e 78. license shall publish notice of their application by public 

advertisement in such manner and including such par- 
ticulars as the Board of Trade may from time to time 
direct or approve ; and such license shall not be granted 
by the Board of Trade until after the expiration of a 
period of three months from the date of the first publica- 
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tion of such advertisement, nor until opportunity has been 

given to all parties interested to make representations or Page i . 

objections to the Board of Trade with reference to the 

application : 

(6.) No application for a license shall be made by any local Rule VII. 
authority except in pursuance of a resolution to be passed Page 12. 
at a special meeting of the local authority, and such special 
meeting shall only be held after one month's previous 
notice of the same and of the purpose thereof has been 
given in the manner in which notices of meetings of such 
local authority are usually given : 

(7.) A license may, subject to the provisions of this Act, be 
granted to a local authority authorising them to supply 
electricity within any area although the same or some 
part thereof may not be included within their own dis- 
trict: 

(8.) The license may make such regulations as to the limits See sec. 6. 
within which and the conditions under which a supply of 
electricity is to be compulsory or permissive, and for 
enforcing the performance by the licensees of their duties 
in relation to such supply, and for the revocation of the 
license where the licensees fail to perform such duties, and 
generally may contain such regulations and conditions as 
the Board of Trade may think expedient : 

(9.) Where in any area or pai-t of an area in which any 
undertakers are authorised to supply electricity under 
any license the undertakers are not themselves the local 
authority, the license may contain any provisions and 
restrictions for enabling the local authority within whose 
jurisdiction such area or part of an ai'ea may be to 
exercise any of the powersL of the undertakers under this 
Act with respect to the breaking up of any street repair- 
able by such local authority within such area or part of 
an area, and the alteration of the position of any pipes or 
wires being under such street, and not being the pipes or 
wires of the undertakers, on behalf and at the expense of 
the undertakers, and for limiting the powers and liabilities 
of the undertakers in relation thereto, which the Board of 
Trade may think expedient. 

For the definitions of local authorities, companies, electricity, see sees. 31, 
32, 36, and schedule. This section deals with licenses, which have already 
been described in the introduction. They may be granted by the Board of 
Trade with the consent of the local authority. They last seven years, but ar9 
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renewable. . While they last they have much the effect of a private Act of 
Parliament. The only superiority of an order is, that being confirmed by 
Parliament, no question can arise as to the validity of its provisions, while in 
granting a license the Board of Trade must keep strictly within their statu- 
tory powers. 

(3.) *' Street " is defined in sec. 32. See also note to the Gasworks Clauses 
Pdge 49. Act, 1847, sees. 6 and 7. 

The only ''public purposes " are the lighting of streets and public places. 
Private lighting supply, or supply for any other purposes whatever, is called 
a supply for private purposes. 

Note the different meaning of the words " public purposes " in the applica- 
tion of the Act to Scotland ; and see Rule lY. (3), which requires that draft 
licenses or orders shall contain a statement of the purposes for which tlie 
supply is required. 

(9.) See also sec. 14. For a specimen of such restrictions see the Provisiona 
Order, clauses 17, 18. 

Granting of 4. The Board of Trade may, from time to time, by provisional 

orders authc- order, authorise any local authority, company, or person to supply 

risinc the electricity for any public or private purposes within any area, 

electricity, without requiring such consents as are required to the granting 

a license under this Act, and for such period, whether limited or 

unlimited, as the Board of Trade may think proper, but in all 

other respects subject to the like provisions as in the last section 

contained with respect to licenses, and subject also to the 

following provisions : — 

(1.) No provisional order shall authorise the supply of 
electricity by any iindertakers within the district of any 
local authority (not being themselves the undertakers), 
unless notice that such provisional order has been or is 
intended to be applied for has been given to such local 
authority by the applicants in such manner as the Board 
of Trade may direct or approve on or before the first day 
of July in the year in which such application is made ; 
provided that in the case of any application made during 
the present year such notice shall be deemed to have been 
given in due time if the same is given within one month 
after the passing of this Act : 

(2.) The Board of Trade may submit to Pai-liament for con- 
firmation any provisional order granted by it in pursuance 
of this Act, but any such order shall be of no force unless 
and until it is confirmed by Act of Parliament : 

(3i) If, while the Bill confirming any such order is pending 
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in either House of Parliament, a petition is presented 

against any order comprised therein, the Bill, so far as it 
relates to such order, may be referred to a Select Com- 
mittee, and the petitioner shall be allowed to appear and 
oppose as in the case of private Bill : 
(4.) Any Act confirming any provisional order gi'anted in 
pursuance of this Act may, on the application of the 
undertakers thereby authorised to supply electricity, be 
repealed, altered, or amended by any subsequent pro- 
visional order granted by the Board of Trade and 
confirmed by Parliament. 

All the proviBions of sec. 3, except (1) and (2), apply to provisional orders, 
by the provisions of the opening paragraph of sec. 4. 

The nature of a provisional order is pointed out in the introduction (p. 2). 
It is granted by the Board of Trade without the consent of the local authority, 
but after notice to them, and when granted is confirmed by Parliament ; after 
which it takes effect. It is equivalent to a special Act of Parliament. 

The machinery of provisional orders is not a new thing. It has long been 
in force for tramways, gasworks, and other matters. An order, when once 
confirmed, cannot be altered by another provisional order, except on the 
undertakers' application. To alter an order against the wish of the under- 
takers would require a special Act. 

5. The Board of Trade may from time to time make, and Making of 

-, T • J 11 1 1 • 1 J.* X i-L rules as to the 

when made may rescmd, alter, or repeal rules m relation to the application, 
applications for licenses or provisional orders, and to the pajinents *^'» under 
to be made in respect thereof, and to the publication of notices 
and advertisements, and the manner in which and the time 
within which representations or objections with reference to any 
application are to be made, and to the holding of local inquiries 
in such cases as they may think it advisable, and to any other 
matters arising under this Act. 

Any rules made in pursuance of this section shall be deemed to 
be within the powers conferred by this Act, and shall be of the 
same force as if enacted in this Act, and shall be judicially 
noticed. 

Any rules made in pursuance of this section shall be laid 
before Parliament within three weeks after they are made if 
Parliament be then sitting, and if Pai*llament be not then sitting, 
within three weeks after the beginning of the next session of 
Parliament* 

Uhdcir these pcTwers^ the Board df Trade m&de a set of rules regarding the 

C 2 
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procedure in applying for provisional orders and licenses. These were finally 

Page 75. settled in October, 1882. 

They must not be confounded with ^'Regulations for Public Safety " which 

may be made from time to time under sec. 6 or with the Byelaws for Public 

Safety, which may be made by the local authorities. 

Local inquiries will always be made if demanded by any interested person 

Pages 79 and having a locus to demand them on proper terms as to costs (see Rule X. and 

^'" Board of Trade Arbitration Acts, sees. 2, 3). 

Regulations 6. The undertakers shall be subject to such regulations and 
to be mserted conditions as may be inserted in buj license, order, or special Act, 
Ac. affecting their undertaking with regard to the following matters : 

(a) The limits within which and the conditions under which 
a supply of electricity is to be compulsoiy or permissive ; 
(6) The securing a regular and efficient supply of electricity ; 

(c) The securing the safety of the public from personal 
injury, or from fire or otherwise ; 

(d) The limitation of the prices to be charged in respect of 
the supply of electricity ; 

(e) The authorising inspection and inquiiy from time to time 
by the Board of Trade and the local authority ; 

(/) The enforcement of the due performance of the duties of 
the undertakers in relation to the supply of electricity by 
the imposition of penalties or otherwise, and the revocation 
of the license, order, or special Act where the undertakers 
have, in the opinion of the Board of Trade, practically 
failed to carry the powers granted to them into effect 
within a reasonable time, or discontinued the exercise of 
such powers ; and 

(g) Generally with regai'd to any other matters in connexion 
with the undertakings. 

Provided always, that the Boai'd of Trade may, from time to 
time, make such regulations as they may think expedient for 
securing the safety of the public from personal injury or from 
fire or otherwise, and may from time to time amend or repeal any 
regulations which may be contained in any such license, order, or 
special Act, in relation thereto ; and any regulations so made or 
amended by the Boai'd of Trade shall, from and after the date 
thereof, have the like effect in every respect as though they had 
been originally inserted in the license, order, or special Act 
authorising the undertaking, and every regulation so repealed 
shall, from and after the date thereof, be repealed accordingly, 
but such repeal shall not affect any liability or penalty in- 



45 & 46 VICT. CAP. 56. 21 

Seos. 6, 7, 
curred in respect thereof prior to the date of such repeal or 

any proceeding or remedy which might have been had in 
relation thereto. 

Any local authority within any part of whose district electricity 
is authorised to be supplied under any license, order or special Act 
may, in addition to any regulations which may be made under 
the preceding provisions of this section for securing the safety of 
the public, from time to time make, rescind, alter, or repeal bye- 
laws for further securing such safety ; and there may be annexed 
to any breach of such byelaws such penalties to be recovered in 
a summary manner as they may think necessary: Provided 
always, that no such byelaws shall have any force or effect unless 
and until they have been confirmed by the Board of Trade and 
published in such manner as the Board of Trade may direct. 

(a, bf f) This seems litUe more than a repetition of sec 3, sub-sec. 8. The 
conditions must appear on the face of the order, Rule lY., and see the 
various clauses in the Chelsea Provisional Order. Page 9S. 

(c) See the Chelsea Provisional Order, Clause 64. 

(d) See the Chelsea Provisional Order, Clauses 49-52. 

(e) See the Chelsea Provisional Order, Clauses 30-44. 
(/) See the Chelsea Provisional Order, Clauses 67-68. 

The Board of Trade safety regulations are distinct from the approved bye- 
laws of the local authority. It is needless to say that these safety regulations 
and byelaws must be reasonable, and within the powers of the makers, other- 
wise they could not be considered binding in the Courts of Law. 

None have as yet been made save those incorporated in the Provisional 
Orders. 

7. Any expenses incurred by a local authority under this Act, Expenses of 
and not otherwise provided for, including any expenses incurred rity. 
in connexion with the obtaining by them, or any opposition to 
the obtaining by any other local authority, company, or person, 
of any license, order, or special Act under this Act, may be 
defrayed out of the local rate as defined in the schedule to this 
Act, and the local authority may from time to time cause such 
rates to be levied as may be necessary for the purpose of de- 
fraying such expenses ; provided that where such local authority 
is a rural sanitary authority such expenses shall be deemed 
to be special expenses within the meaning of the Public Health 
Act, 1875. 

The powers of the local authorities to raise the money necessary for electric 
lighting are laid down in the schedule. The object of the Act has been to 
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Sees. 7, & 
38 ft ^ Vict, give them the same powers as regards electric lighting as they have had with 

regard to gas lighting and other sanitary matters. The powers of the local 

authorities to borrow money and charge it on the rates are contained chiefly 

Paget 72 and in the Public Health Act, 1875, and in the Local Loans Act 1875. 

74 

' ' The object of the Act is, that the expense of electric lighting shall be 

located as much as possible. Thus rural authorities are directed to levy it out 
of special rates, falling on the various *' contributory places," that is in 
general on the parishes. (See the schedule.) 

^^^^tvl^^ 8. A local authority authorised to supply electricity by any 
borrow mo- license, order, or special Act may from time to time borrow 
°**"*^' money on such security, with such consent and subject to such 

provisions and restrictions with respect to borrowing and the 
repayment of loans, as are in the schedule to this Act in that 
behalf mentioned, and the money so borrowed shall be deemed to 
l>e borrowed under the enactments subject to the provisions and 
restrictions of which it is borrowed, and the accounts of all 
receipts and expenditure by the local authority in pursuance of 
this Act, or any license, order, or special Act, shall be subject to 
such audit as is in the said schedule in that behalf mentioned : 
Provided always, that any moneys borrowed imder this section 
38 ft 39 Vict, by the local authority of any district to which the Local Loans 
^' ' Act, 1875, extends, may if it is thought fit, be borrowed in 

manner provided by that Act ; and in the construction of the 
said Act for the purposes of this Act the expression " pre- 
scribed" means prescribed by any conditions imposed by the 
authority whose consent is required to borrowing under this 
section. 

Where any local authority is authorised by any Act to raise 
any money which they may be empowered to borrow for certain 
purposes by the issue of corporation or other stock, any money 
which a local authority may be authorised to borrow under this 
section may, if it is thought fit, be raised by them by the issue of 
such stock as aforesaid. 

This section shall not apply to the mayor, commonalty, and 
citizens of the City of London, or to the Metropolitan Board of 
Works, except in so far as the Metropolitan Board of Works may 
be concerned in the borrowing of any money by any vestry or 
district board. 

I have not dealt with the borrowing powers of local authorities, because 
this seemed rather to belong to works on local government, such as those of 
Lumley and Glen. 

The statutes regulating it are, The Public Health Act, 1875 (38 & 39 Yict. 
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c. 45, sees. 233-244), see ako the Local Loans Act (38 & 39 Vict. c. 83), 11. 

and the Public Works Loans Act, 1875 (38 and 39 Vict. c. 89). See the 

schedule. 

9. The undertakers shall on or before the twenty-fifth day of Accounts. 
March in every year, fill up an annual statement of accounts of 

the undertaking, made up to the 31st day of December then next 
preceding ; and such statement shall be in such form and shall 
contain such particulars and shall be published in such manner as 
may from time to time be prescribed in that behalf by the Boai-d 
of Trade. 

The undertakers shall keep copies of such annual statement at 
their oflSce, and sell the same to any applicant at a price not 
exceeding one shilling a copy. 

In case the undertakers make default in complying with the 
provisions of this section, they shall be liable to a penalty not 
exceeding forty shillings for each day during which such default 
continues. 

No rules as to accounts have as yet been issued. The accounts of gas 
undertakings are dealt with in the Gasworks Clauses Act, 1871 (34 & 35 
Vict., cap. 41, sec. 35). Page 60. 

10. The undertakers may, subject to and in accordance with General 
the provisions and restrictions of this Act, and of any rules made S^rtakera ^^ 
by the Board of Trade in pursuance of this Act, and of any ^^J^^^er license 
license, order, or special Act authorising or afiecting their under- orcfer. 
taking, and for the purpose of supplying electricity, acquire such 

lands by agreement, construct such works, acquire such licenses 
for the use of any patented or protected processes, inventions, 
machinery, apparatus, methods, materials, or other things, enter 
into such contracts, and generally do all such acts and things as 
may be necessary and incidental to such supply. 

See Chelsea Provisional Order, clause 12. This section is chiefly needed Page 107. 
where the undertakers are a local authority ; for companies would in general 
be empowered and governed by their memorandum and articles of association, 
— whereas, to enable the local authorities to construct electric works and pay 
for them, some special authorisation would be necessary. As to the powers of 
undertakers to purchase lands by agreement from persons otherwise incapable 
of selling, see sec. 12 (1), which incorporates the agreement clauses of the 
Lands Clauses Acts. 

11. Any local authority who have obtained a license, order, or 
special Act for the supply of electricity, may contract with any 
company or person for the execution and maintenance of any 
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Power for works needed for the purposes of such supply, or for the supply 
^iT^to'owa- ^^ electricity within any area mentioned in such license, order, or 
tract in cer- special Act, or in any part of such area ; but no local authority 
reatrictiOTison company, or person shall by any contract or assignment transfer 
assignments ^ ^jij other company or person or divest themselves of any legal 
kc^t under- powers given to them, or any legal liabilities imposed on them by 
takers. ^Yiis Act, or by any license, order, or special Act, without the 

consent of the Board of Trade. 

This section is also neoeasary to confer powers on local authorities, and 
probably indicates a good method of procedure. For while it affords to the 
consumer the guarantee of an undertaker of means sufficient to supply him 
with electricity, it enables private firms to contract with the local authority 
without being under the necessity of having their works compulsorily bought 
up, or being obliged to enter into any conditions more onerous than those 
which they choose to adopt. This section would probably be of use where a 
local authority is already the owner of gasworks, for the same machinery of 
inspection and collection could probably be utilized both for gas and electricity, 
the works placed in the same yards, and the wires put alongside of the gas 
pipes, which (with the leave of the Board of Trade) could even be used for 
Page 106. return mains. Chelsea Provisional Order, clauses 11 and 64 (c). 

Incorporation 12. The provisions of the following Acts shall be incorporated 
of certain ^i^h this Act : that is to say, 

provisions oi 

Cla^sOn- (1^ TJie Lands Clauses Acts, except the enactments with 

Acts. respect to the purchase and taking of lands otherwise than 

by agreement, and except the enactments with respect 
to the entry upon lands by the promoters of the under- 
taking; and 

10 & 11 Vict. (20 The provisions of the Gasworks Clauses Act, 1847, with 

c- 15* respect to breaking up streets for the purpose of laying 

pipes, and with respect to waste or misuse of the gas, or 
injury to the pipes and other works, except so much tJiereof 
as relates to ihe use of any burner other than such as has 
been provided or approved of by the undertakers ; and 

34 & 35 Vict. (3.) Sections thirty-eight to forty-two inclusive, €uid sections 

forty-five and forty-six, of the Gasworks Clauses Act, 
1871. 

For the purposes of this Act, in the construction of all 
the enactments incorporated by this section " the special 
Act" means this Act inclusive of any license, order, 
or special Act ; and the " promoters " or " undertakers," 
and " the undertaking," as the case iiiay be, mean the 



c. 41. 
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undertakers and the undertaking respectively under 

this Act. 

In the construction of the said Lands Clauses Acts, 
" land " includes easements in or relating to lands. 

In the construction of the said Gasworks Clauses Act, 
1847, and the Gasworks Clauses Act, 1871, the said Acts 
shall be construed as if " gas " meant " electricity," and as 
if " pipe" meant electric line, and " works" meant " works " 
as defined by this Act, and as if " the limits of the special 
Act " meant the area within which the undertakers are 
authorised to supply electricity under any license, order, 
or special Act. 
All offences, forfeitures, penalties, and damages under the said 
incorporated provisions of the said Acts or any of them, may bo 
prosecuted and may be recovered in manner by the said Acts 
respectively enacted in relation thereto, provided that sums re- 
coverable under the provisions of section forty of the Gasworks 
Clauses Act, 1871, shall not be recovered as penalties, but may be 
recovered summarily as civil debts. 

(1.) These Lands Clauses Acts are by sees, thirty-two and thirty-six Page 72. 
defined as follows : — 

(a.) Lands Clauses Act, 1845 (England and Ireland) 8 and 9 Vict., c. 18. 
The whole Act, with the exception of sees. 16-G8 inclusive. The 
words in the above sub-section incorporating the Lands Clauses Acts, 
** except the enactments as to taking lands otherwise than by agree- 
ment," have received a judicial interpretation : Reg. v. Lord Mayor of 
London (1867), L. R. 2 Q. B. 292 ; Ferrar v. Commissioiiers of Seioers 
(1869) L R. 4 Ex. 227. 

(h.) The Lands Clauses Act, 1845 (Scotland), 8 and 9 Vict., c. 19. This 
Act IB almost identical with the Act of the same year for England and 
Ireland. 

(c) The Lands Clauses Act, 1860 (England, Ireland, and Scotland), 23 
and24 Vict., c. 106. 

(d,) The Lands Clauses Act, 1869 (England and Ireland), 32 and 33 Vict., 
c. 18. 

The effect of the Lands Clauses Acts, 1845 (a, 6), is to enable the promoters 
to purchase lands by agreement from parties under a disability to sell, who 
are also enabled to enfranchise copyholds and grant releases. The purchase- 
money to be ascertained by valuation, and paid into the bank. Power is also 
given to promoters to re-sell the lands so acquired, and Municipal Corpora- 
tions are not to sell without the consent of the Treasury. The Act of 1860 
so far modified this as to enable the purchase-money to be paid by way of 
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rent-charges insieaJ of a gross sum. The Act of 1869 provided for the 
settlement of disputed compensation by arbitration. 

The decided cases on these Acts are so numerous as to be impossible to 
treat in a work like the present. The reader is, therefore, referred to the 
special works on the subject. 

(2.) The provisions here incorporated are those of the Gasworks Clauses 
Act, 1847 (England), 10 and 11 Yict. c. 15, sees. 6-20 and 40 (inclusive). 
They are printed at p. 49. The general nature of these provisions is aa 
follows : They enable the undertakers, after giving notice to the people 
having control of the streets, &c. (sec. 8), and under their superintendence 
(sec. 9), to break up streets, sewers, tunnels, &c, (sec. 6) duly reinstating the 
same without delay (sees. 10, 11, 12), provided, however, that they may not 
enter on private land without the consent of the owners and occupiers, 
except to make renewals or repairs (sec. 7). They may contract for the 
lighting by, or supply of, gas (electricity) wires, meters and lamps for private, 
public, and street lighting (sec. 13), and for the hiring out of meters which 
are not to be subject to distress (sec. 14). They may enter buildings to 
inspect meters (sec. 15), and cut off the gas (electricity) in default of pay- 
ment of rent due, which rent, together with the expenses of cutting off, 
they may recover in a sunmiary manner. (Sees. 16, 17, 40.) (Sec. 18) provides 
against the fraudulent use of gas (electricity), or its supply by the consumer 
to any other persons under penalties, and (sec. 19) deals with the wilful injury 
to the undertakers' works. (Sec. 20) deals with carelessness or accidental 
damage to the works of the undertakers, and (sec. 40) points out the mode 
of recovering damages or penalties. 

(3.) The Gasworks Clauses Act, 1871 (34 and 35 Yict. c. 41, sees. 38-42, 
(inclusive), 45, 46) : 

(Sec. 38) amends (sec. 18) of the Gasworks Clauses Act, 1847 (10 Yict. 
c. 15) by providing more stringently against tampering with meters, or 
fraudulently abstracting gas. (For further provisions against stealing elec- 
tricity, see Electric Lighting Act, 1882, sees. 22, 23.) (Sec. 39) of the Gas- 
works Clauses Act, 1871, amends sec. 16 of the Gasworks Clauses Act, 1847, 
(10 Yict., c. 15) by providing that (except in the cajse of certain agreements) 
incoming tenants cannot be compelled to satisfy arrears of rent left by out- 
goers. (Sec. 40) of the Gasworks Clauses Act, 1871 (as amended by the 
Electric Lighting Act, 1882, sec. 12, last paragraph), enables rents for elec- 
tricity to be recovered summarily as civil debt-s, but without taking away the 
ordinary civil rights of action of the undertakers (sec. 41), and (sec. 42) 
permits summonses or warrants issued for the purposes of the Act to contain 
more than one name. (Sec. 45) provides the modes in which notices are to 
be served, and (sec. 46) enables Justices and County Court Judges to act, 
notwithstanding they may be liable to gas rents or other charges imder 
the Act. (The Act is printed at p. 60.) 

Some further remarks on the various sections will be found appended to 
the sections themselves, to which the reader is referred to avoid repetition. 
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18. Nothing in this Act or in any Act incorporated therewith Restriction on 

shall authorise or empower the undertakers to break up any of^^^^ 
street which is not repairable by such local authority, or any streets, rail- 
railway or tramway, without the consent of the authority, com- ta^ways. 
pany or person by whom such street, railway, or tramway is 
repairable, unless in pursuance of special powers in that behalf See p. 47. 
inserted in the license, order, or special Act, or with the written 
consent of the Board of Trade, and the Board of Trade shall not 
in any case insert any such special powers in any license or pro- 
visional order, or give any such consent until notice has been 
given to such authority, company, or person, by advertisement or 
otherwise, as the Board of Trade may direct, and an opportunity 
has been given to such authority, company, or person to state any 
objections they may have thereto. 

It Beems that under the proviflionB of the (Gasworks Clauses Act, 1847, 
the undertakers have no power to interfere with private streets over which 
the public have no rights of way. They can only break up public streets, 
railways, and tramways on giving notice to the parties by whom those streets 
are repairable. See sees. 6 and 7 of the Gasworks Clauses Act, 1847. As to 
the notices to be given, see Rules YI. and Yin. , and see sec. 14 of the Chelsea 
Provisional Order. Page 109. 

14. Notwithstanding anything in this Act or in any Act incor- Restrictions 
porated therewith, the undertakers shall not be authorised to ^^aworks 
place any electric light above ground, along, over, or across €uiy 
street, without the express consent of the local authority, and the 
local authority may require the undertakers to forthwith remove 
any electric line placed by them contrary to the provisions of this 
section, or may themselves remove the same, and recover the 
expenses of such removal from the imdertakers in a summary 
manner; and where any electric line has been placed above 
ground by the undertakers in any position, a court of summary 
jurisdiction, upon complaint made, if they are of opinion that 
such electric line is or is likely to become dangerous to the public 
safety, may, notwithstanding any such consent as aforesaid, make 
an order directing and authorising the removal of such electric 
line by such person and upon such terms as they may think fit. 

Electric overhead mains or wires of enormous dimensions would be unsightly 
and dangerous, and hamper fire-escapes. But there seems no reason why 
they might not (by agreement) be placed along the parapets of rows of houses, 
to which they could be fixed by brackets, provided they went round the 
blocks of houses, and did not cross the streets. 
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Power to un- ^5' Subject to the provisions of this Act and of the license, 
dertakers to order, Or special Act authorising them to supply electricity, and 
of pipes and to any byelaws made under this Act, the imdertakers may alter 
wirei. ^^l^Q position of any pipes or wii-es being under any street or 

place authorised to be broken up by them which may interfere 
with the exercise of their powers under this Act, on previously 
making or securing such compensation to the owners of such 
pipes or wires, and on complying with such conditions as to the 
mode of making such alterations as may before the commence- 
ment of such alterations be agreed upon between the imdertakers 
and owners, or in case of difference as may be determined in 
manner prescribed by the license or provisional order authorising 
the undertakers to supply electricity, or where no such manner 
Sec. 28, ^^ prescribed as may be determined by arbitration, and any local 

or other public authority, company, or person may in like manner 
alter the position of any electric lines or works of the under- 
takers, being under any such street or place as aforesaid, which 
may interfere with the lawful exercise of any powers vested in 
such local or other public authority, company, or person in rela- 
tion to such street or place, subject to the like provisions, con- 
ditions, and restrictions as are in this section contained with 
reference to the alteration of the position of any pipes or wires 
by the undertakers. 

Page 50. This section extends sec. 7 of the Gasworks Clauses Act, 1847, at the same 

time that it confers reciprocal powers on other public authorities and persons, 
to alter the wires of the undertakers. In general the tendency would be as 
far as possible to let each person execute his own works. 

Clauses for 16. If at any time after the undertakers have placed any works 

Snalp**^" ®^ under, in, upon, over, along or across any canal, any person having 
power to construct docks, basins or other works upon any land 
adjoining to or near such canal, constructs any dock, basin or 
work on such land, but is prevented by the works of the under- 
takers from forming a communication for the convenient passage 
of vessels with or without masts between such dock, basin or 
other work, and such canal ; or if the business of such dock, basin 
or other work is interfered with by reason or in consequence of 
any such works of the undertakers, then the undertakers at the 
request of such person, and on having reasonable facilities afforded 
them by him for placing works round such dock, basin or other 
work, under, in, upon, over, along or across land belonging to or 
under his control, shall remove and place their work accordingly. 
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If any dispute aiises between the undertakers and such person as 18. 

to the facilities to be afforded to the undertakers, or as to the 
direction in which the works are to be placed, it shall be deter- 
mined by arbitration. Sec. 28 

17. In the exercise of the powers in relation to the execution Compensation 
of works given them under this Act, or any license, order, or ^^^ dai^age. 
special Act, the undertakers shall cause as little detriment and 
inconvenience and do as little damage as may be, and shall make 
full compensation to all bodies and persons interested for all 
damage sustained by them by reason or in consequence of the 
exercise of such powers, the amount and application of such com- 
pensation in case of difference to be determined by arbitration. 

This clause amplifies the concluding paragraph of sec. G of the Gasworks Page 49. 
Clauses Act, 1817, 10 Vict. c. 15. (See the note to sees. 6 <& 7 of the same.) 



18. The undertakers shall not be entitled to prescribe any Undertakers 
special form of lamp or burner to be used by any company or not to pre- 
person, or in any way to control or interfere with the manner in form of ump 
which electricity supplied by them under this Act, and any ^^ humer. 
license, order, or special Act is used : Provided always that no 
local authority, company, or person shall be at liberty to use any 
form of lamp or burner or to use the electricity supplied to them 
for any purposes, or to deal with it in any manner so as to 
unduly or improperly interfere with the supply of electricity 
supplied to any other local authority, company, or person by the 
undertakers, and if any dispute or difference arises between the 
undei*takers and any local authority, company, or person entitled 
to be supplied with electricity under this Act, or any license, 
order, or special Act, as to the matters aforesaid, such dispute or 
difference shall be determined by arbitration. 

Under sec. 18 of the Gasworks Clauses Act, 1847, 10 Vict. o. 15, the gas I'&ge 58 . 
companies have a right to prescribe the form of burner to be used. This they 
•eldom or never do. The reason of the proviso was that in those days gas 
meters had not been invented* 

But ihe Electric Lighting Act entirely forbids the prescribing of any form 
of burner^ or even of the use to which the electricity shall be put. Under- 
takers, therefore, who are unprovided with an electric meter, will be obliged 
to bargain with a consumer as to the smallest resistance that shall be allowed 
in his house, by which of course the maximum current is fixed. 

The second part of this section is of great importance, seeing how easy it is 
for any one consumer in a circuit to interfere with the electric current, and 
derange all the lamps in the neighbourhood. 
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Seos. 19, 20. 

Obligation on 19. Where a supply of electricity is provided in any part of 
to supply*" an area for private purposes, then, except in so far as is other- 
electricity, wise provided by the terms of the license, order, or special Act 
authorising such supply, every company or person within that 
part of the area shall, on application, be entitled to a supply on 
the same terms on which any other company or person in such 
part of the area is entitled under similar circumstances to a 
corresponding supply. 



Page 98. 



Char^^es for 
electncity. 



Note the use of the words '^ private purposes," and compare with sec. 3 
subsecs. 3 and 4, which includes under private purposes the supply for any 
purpose other than lighting. 

In the earlier Gas Acts, the undertakers were under no compulsion to 
supply electricity. This provision was first generally introduced by the (Gas- 
works Clauses Act, 1871, 34 and 35 Vict. c. 41. 

See the Chelsea Provisional Order, clauses 49-52. 

20. The undertakers shall not, in making any agreements for a 
supply of electricity, show any undue preference to any local 
authority, company, or person, but, save as aforesaid, they may 
make such charges for the supply of electricity, as may be agreed 
upon, not exceeding the limits of price imposed by or in pur- 
suance of the license, order, or special Act authorising them to 
supply electricity. 



(The limits allowed them will in general be high ; see paragraph C of the 
Memorandum of the Board of Trade, Feb. 26, p. 96.) 

At present in London the maximum prices range from 70b. to 608. per unit 
of 1,000 Volt -Ampere-hours. See Chelsea Provisional Order, clause 40, 
and the chapter on Cost of Electric Lighting. 

These '* undue preference" clauses are now being constantly imposed in 
return for special powers. But it is not a common law liability. Bee Hun- 
gerford Market v. City Steamboat Company (1860), 3 Ell. and Ell. 365. What 
would be considered ** undue " is a question of fact in each case. If the sec- 
tion is interpreted on the same lines as the railway undue clauses, it will 
receive a wide meaning, and the undertakers will not be allowed to favour 
themselves any more than to favour others. Thus, if they were to undertake 
to supply electricity at a given price, and lamps free of cost, this would pro- 
bably be held undue, as in the case of Baxendale v. Great Western BaHicay^ 
5 C.B, N,8* 336. Here it had been customary for a railway eompanjf to 
charge 3s. 6d. per ton for the carriage of goods, and 4s. lOd. for collecting 
and delivering them. This collection and delivery was, however, done by 
private firms as well as by the railway company. To destroy this competition, 
the railway company raised their carrying charge to 4b. 10s. + 3s. 6d. = 8s. 4d. 



 — * 
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Sees. 20, 21, 
and offered to do the collecting and delivering for nothing. Held an undue 22, 23. 

preference. What is forbidden seeuis to be not an accidental advantage, 

given to some persona, but what may be termed intentional favouritism. 

21. If any local authority, company, or person neglect to pay Recovery of 
any charge for electricity or any other sum due from them to ®'^*'^8®*» **• 
the undertakers in respect of the supply of electricity to such 

local authority, company, or person, the undertakers may cut off 
such supply, and for that purpose may cut or disconnect any 
electric line or other work through which electricity may be 
supplied, and may, until such charge or other sum, together with 
any expenses incurred by the undertakers in cutting off such 
supply of electricity as aforesaid, are fully paid, but no longer, 
discontinue the supply of electricity to such local authority, 
company, or person. 

This section, together 'with the sections 16, 17 and 40 of the Gasworks Pages 49 and 
Clauses Act, 1847 (10 Vict. c. 15), and the Gasworks Clauses Act, 1871, ^' 
34 & 35 Vict. c. 41, sees. 39 and 40, 41 and 42, provides the undertakers with 
easy means of recovering the rent due to them for the use of electricity and 
the hire of meters. The combined effect of them is to enable the under- 
takers, in default of payment of any sum due to them, to enter the premises, 
after twenty-four hours* notice, between 9 a.m. and 4 p.m., and cut off the 
supply till it is paid, and then to recover the rent due for the electricity, 
together with the cost of cutting it off, in a summary manner, as a ciril debt, 
under the Summary Jurisdiction Act, 1879 (42 & 43 Vict. c. 49, sees. 6, 35), 
without prejudice, however, to their rights to regard any sums due to them 
as ordinary contract debts. (Gasworks Clauses Act, 1871, sec. 41.) 

22. Any person who unlawfully and maliciously cuts or Injuring 
injures any electric line or work with intent to cut off any supply J^^^t to^^t 
of electricity shall be guilty of felony, and be liable to be kept off supply of 
in penal servitude for any term not exceeding five years, or to be ® ®^ ^^^ ^* 
imprisoned with or without hard labour for any term not exceed- 
ing two years ; but nothing in this section shall exempt a person 

from any proceeding for any offence which is punishable under 
any other provision of this Act, or under any other Act, or at 
common law, so that no person be pimished twice fot* the same 
offence. 

See note to section 23. 

28. Any person who maliciously or fraudulently abstracts, ^iv*"^ ®^°* 



SecB. 23, 21 
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causes to be wasted or diverted, consumes, or uses any electricity, 
shall be guilty of simple larceny and punishable accordingly. 



Gas may at Common Law be the subject of larceny. This was always ad- 
mitted. In R. V. WhiU (1853) 1 C. L. R. 489, 22 L. J. M. C. 123, the question 
was raised whether the thief could be said to have '* carried away " the gas so 
as to complete the '* asportavit." The court held, that to turn it on and let it 
flow into his burner was a suiiicient " carrying away." The taking would be 
a continuous taking day after day, notwitlistanding the gas was turned off at 
night. Beg, v. Firth (1869) L. R. 1 C. C. R. 172. 38 L. J. M. 0. 54. 

The enactments relative to the theft or misuse of electricity or metera are 
as follows : — 

1. Larceny of electricity, E. L. Act, 1882, sec. 23. 

2. Malicious injury to lines or works with intent to cut off the supply, 
E. L. Act, 1882, sec. 22. 

Page 58. 3. Fraudulently injuring meters, or improperly using electricity, Gasworks 

Clauses Act, 1847, 10 Vict. c. 15. sec. 18. 

4. Wilful injury or waste, ibid., sec. 19. 

5. Satisfaction to the undertakers for carelessness or accident, ibid., sec. 20. 

6. Lnproper use of electric burners or lamps forbidden, E. L. Act, 1882, 
sec. 18. 

7. Wilful, fraudulent, or negligent injury to lines, meters, or flttings, or 
fraudulent abstraction of electricity, Gasworks Clauses Act, 1871. 34 and 35 

Page 00. Vict. c. 41. sec. 38. 

Li addition to this, the civil and criminal law may be invoked, and an 
action maintained for damage to wires, or an indictment or information laid 
for malicious injury to property. 

Power to 24, Any oflScer appointed by the undertakers may at all 

enter lands or reasonable times enter any premises to which electricity is or has 

nromises for «/ * •' 

ascertaining ^Gfn supplied by the undei^takers, in order to inspect the electric 

quantities of lines, meters, accumulators, fittings, works, and apparatus for the 

consumed, or supply" of electricity belonging to the imdertakers, and for the 

fitt^ncs^Ac P^iT^se of ascertaining the quantity of electricity consumed or 

supplied, or where a supply of electricity is no longer required, or 

where the undertakers are authorised to take away and cut off 

the supply of electricity from any premises, for the purpose of 

removing any electric lines, accumulators, fittings, works, or 

apparatus belonging to the undertakers, repairing all damage 

caused by such entry, inspection, or removal. 

Pages 57 and This section is of much the same effect as sections 15 and 17 of the Gas- 

^' works Clauses Act, 1847 (10 Vict., c. 15). This had been previously 

amended by sec. 21 of the Gasworks Clauses Act, 1871 (34 and 35 Vict., 

c. 41) which is, however, not incorporated with the Electric Lighting Act, 
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8608.25,26. 

1882. The different modes of measuring electricity will be found discussed 
in the second part of this work. 

25. Where any electric lines, meters, accumulators, fittings. Electric lines, 
works, or apparatus belonging to the undertakers are placed in or l^biect to dia- 
upon any premises not being in the possession of the undertakers treas in cer- 
for the purpose of supplying electricity under this Act, or any 

license, order, or special Act, such electric lines, meters, accumu- 
lators, fittings, works, or apparatus shall not be subject to distress 
or to the landlord's remedy for rent of the premises where the 
same may be, nor to be taken in execution under any process of 
a court of law or equity, or any proceedings in bankruptcy against 
the person in whose possession the same may be found. 

Compare with the narrower terms of the Gasworks Clauses Act, 1847, Page 56. 
(10 Vict., c. 15) sec. 14. The wide words of this section protect entirely the 
property of the undertakers placed on premises not in their possession for 
the purpose of supplying electricity. The principle which underlies the 
question whether things are or are not ** fixtures," and hence whether they 
are or are not liable to distress, depends on the intention of the person fixing 
them, not as that intention actually was, but as it must be presumed to have 
been from the mode in which the things were placed on the premises. 

This consideration would serve to show that gas meters could hardly be 
called fixtures, and this had been so decided as far as rating is concerned, see 
Reg. V. InhabitanU of Lee (1866) L. JR. IQ.B., 241. 

26. No alteration* in any telegraph line of the Postmaster- provision for 
Genei-al shall be made by the undertakers except subject to the P^^^**^^ ^* 
provisions of the Telegraph Act, 1878. master- 

The undertakers shall not, in the exercise of the powers con- ^®^®^' 
f erred by this Act, or by any license, order, or special Act, lay *^ *^^*®*' 
down any electric line, or do any other work for the supply of Page 05. 
electricity whereby any telegraphic line of the Postmaster-General 
is or may be injuriously affected, and before any such electric line 
is laid down or work is done within ten yards of any part of a 
telegraphic line of the Postmaster-General (other than repairs or 
the laying of connexions with mains where the direction of the 
electric lines so laid down crosses the line of the Postmaster- 
General at right angles at the point of shortest distance, and con- 
tinues the same for a distance of six feet on each side of such 
point), the undertakers or their agents, not more than twenty- 

* Kote the definitions of these words in sec. 2 of the Telegraph Act, 1878 
(41 and 42 Vict. cap. 76). 

D 
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eight nor less than seven clear days before commencing such 
work, shall give written notice* to the Postmaster-General, speci- 
fying the course and nature of the work, including the gauge of 
any electric lines; and the undertakers and their agents shall 
conform with such reasonable requirements, either general or 
special, as may from time to time be made by the Postmaster- 
General for the purpose of preventing any telegraphs of the 
Postmaster-General from being injuriously aifected by the said 
work. 

Any difference which arises between the Postmaster-General 
and the undertakers or their agents with respect to any require- 
ments so made, shall be determined by arbitration. 

In the event of any contravention of or wilful non-compliance 
with this section by the undertakers or their agents, the under- 
takers shall be liable to a fine not exceeding ten pounds for every 
day during which such conta-avention or non-compliance continues, 
or, if the telegraphic communication is wilfully interrupted, not 
exceeding fifty pounds for every day on which such interruption 
continues. 

Provided that nothing in this section shall subject the under- 
takers or their agents to a fine under this section, if they satisfy 
the court having cognizance of the case that the immediate 
execution of the work was required to avoid an accident, or 
otherwise was a work of emergency, and that they forthwith 
served on the postmaster or sub-postmaster of the postal telegraph 
office nearest to the place where the work was done, a notice of 
the execution thereof, stating the reason for executing the same 
without previous notice. 

For the purposes of this section, a telegraphic line of the 
Postmaster-General shall be deemed to be injuriously afiected 
by a work if telegraphic communication by means of such line is, 
whether through induction or otherwise, in any manner affected 
by such work, or by any use made of such work. 

For the purposes of this section, and subject as therein provided, 
sections two, seven, eight, nine, ten, eleven, and twelve of the 
Telegraph Act, 1878, shall be deemed to be incorporated with this 
Act, as if the undertakers were undertakers within the meaning 
of those sections, without prejudice nevertheless to any operation 

* The notice prescribed in tliis ebction is different from and in lieu of that in 
the Telegraph Act, 1878, sec. 7 (l)t and is further modified by the provisions in 
the Chelsea Provisional Order, clause 12, and clause 16 is designed to protect all 
telegraphs and telephones whatsoever. 
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Seo8. 26, 27. 
which the other sections of the said Act would have had if this 
section had not been enacted. 

The proyisions of this section, taken together with the Telegraph Act, 
1878 (p. 65), are substantially as follows : 

The undertakers must in no case injuriously affect any of the lines of the 
Postmaster-General. 

If they intend to approach within ten yards of a telegraph line of the 
Postmaster-General (except for repairs, or an electric connexion with a main 
at right angles to the telegraph line for a distance of at least six feet on either 
side of it), they must, except in cases of emergency, give notice to him, and 
conform to his reasonable requirements. In default of agreement the matter 
will be referred to arbitration (see Electric Lighting Act, sec. 28). 

27. Where any undertakers are authorised by a provisional Purchase of 
order or special Act to supply electricity within any area, any ^^j^^^? 
local authority within whose jurisdiction such area or any part thority. 
thereof is situated may, within six months after the expiration of 
a period of twenty-one years, or such shorter period as is specified 
in that behalf in the application for the provisional order or in 
the special Act, from the date of the passing of the Act con- 
firming such provisional order, or of such special Act, and within 
six months after the expiration of every subsequent period of 
seven years, or such shorter period as is specified in that behalf 
in the application for the provisional order or in the special Act, 
by notice in writing require such undertakers to sell, and there- 
upon such undertakers shall sell to them their undertaking, or so 
much of the same as is within such jurisdiction, upon terms of 
paying the then value of all lands, buildings, works, materials, 
and plant of such imdertakers suitable to and used by them for 
the purposes of their undertaking within such jurisdiction, such 
value to be in case of difference determined by arbitration : Pro- 
vided that the value of such lands, buildings, works, materials, 
and plant shall be deemed to be their fair market value at the 
time of the purchase, due regard being had to the nature and then 
condition of such buildings, works, materials, and plant, and to 
the state of repair thereof, and the suitability of Jihe same to the 
purposes of the undertaking, and, where a part only of the under- 
taking is purchased, to any loss occasioned by severance; but 
without any addition in respect of compulsory purchase or of 
goodwill or of any profits which may or might have been or bo 
made from the undertaking, or of any similar considerations. 

D 2 
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Sees. 27, 28. 

The Board of Trade may determine any other question which 

may arise in relation to such purchase, and may fix the date from 
which such purchase is to take effect, and from and after the date 
so fixed, or such other xiate as may be agreed upon betwen the 
parties, all lands, buildings, works, materials, and plant so pur- 
chased as aforesaid shall vest in the local authority which has 
made the purchase, freed from any debts, mortgages, or similar 
obligations of such undertakers or attaching to the undertaking, 
and the powers of such undertakers in relation to the supply of 
electricity under this Act or such provisional order or special 
Act as aforesaid within such area or part thereof as aforesaid 
shall absolutely cease and determine, and shall vest in the local 
authority aforesaid. 

Compare with the Chelsea Proviaional Order, clause 75. This is a 
siriDgent section, giving the mere market value of the property, without any- 
thing for the goodwill. This provision does not apply to licenses, but under 
a license the undertakers would not be much better off, for it lasts only seven 
years, and the local authority might refuse to consent to its renewal, and 
thus practically sacrifice the undertaking, or compel the undertakers to sell 
to them at a loss. In such a case the undertaker's only remedy would be to 
apply for a provisional order. 

Arbitration. 28. Where any matter is by this Act, or any license, order, or 
special Act, directed to be determined by arbitration, such matter 
shall, except as otherwise expressly provided, be determined by 
an engineer or other fit person to be nominated as arbitrator 
by the Board of Trade on the application of either party, and 
the expenses of the arbitration shall be borne and paid as the 
arbitrator directs. 
37 & 38 Vict, ^y license or provisional order granted under this Act shall 
p ^' fi2 ^ deemed to be a special act within the meaning of the Board of 
Trade Arbitrations, &c., Act, 1874. 

The various matters left to the arbitration of the Board of Trade are as 
follows : — 
E. L. Act, sec. 15. The compensation to be made to owners of pipes and 

wires broken up by undertakers, 
sec. 16. As to rights of owners of oanals, docks, &c* 
sec. 17. For all damage done by the undertaking, see also Gas 

Clauses Act, 1847, (10 Vict. c» 16.) see. 6. 
sec. 18. Disputes as to the proper use of electricity by consumerSi 
sec. 26. Where the Postmaster-General is concerned, 
sec. 27. Purchase of undertaking by local authority. 
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Seos. 28, 29, 
The Board of Trade Arbitrations Act is printed at p. G2. 30t 

Its provisionB are (shortly) as follow : — 

They have powers to hold such inquiries as they think fit, (sec. 2) and of 
appointing arbitrators, referees, and persons to report, and may direct by 
whom the expenses of such references shall be paid, and recover them as a 
civil debt (sec 3). In cases where a railway company is a party to a dispute, 
the matter may go before the Railway Commissioners (sees. 6, 7, 8). 

29. Where a supply of electricity is authorised in any area by Power for 
any license, order, or special Act, and a supply of gas by any gas Trade to re- 
undertakers is also authorised within such area or any part thereof ^®2? P* ^"^' 
by any provisional order or specifld Act under the provisions of from obliga- 
which such gas undertakers are under any general or limited ^i^^j^IJ 
obligation to supply gas upon demand, the Board of Trade may, cases, 
upon the application of such gas undertakers, inquire into the 
circumstances of the case, and if they are satisfied that any 
specified part of such area is sufficiently supplied with electric 
light, and that the supply of gas in such specified part has ceased 
to be remunerative to the gas undertakers, and that it is just that 
such gas undertakers should be relieved from the obligation to 
supply gas upon demand as aforesaid, the Board of Trade may in 
their discretion make an order relieving the gas undertakers from 
such obligation, within such specified part of such area, either 
wholly or in part, and upon such terms and conditions as they 
may think proper ; and from and after the date of such order 
such gas undertakers shall be so relieved accordingly. All 
expenses of the Board of Trade in connexion with any such inquiry 
or order shall be borne and paid by the gas undertakers upon 
whose application the inquiry or order was made. 

The gas companies are at present under obligation to supply the public 
lamps within fifty yards, and private consumers within twenty-five yards of the 
mains, and to charge* such prices as may be determined by arbitration, regard 
b«ing had to their profits, not exceeding ten per cent. 

They will be released from these obligations if the district is sufficiently sup- 
plied with electric light, and if the gas supply has ceased to be remunerative. 
The fact that the supply of gas might be much desired for heating and cook- 
ing is not taken into aacount, nor for those purposes can the gas companies be 
compelled to work at a loss. 

80. Not later than the first day of July in each year the Board Annual report 
of Trade shall lay before both Houses of Parliament a report TrjJeT ^^ 
respecting the applications to and proceedings of the Board of 
Trade under this Act during the year then last past. 
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Bees. 31, 32, 

33. 81. In this Act, unless the context otherwise requires, the 

Definition of expressions " local authority " and " local rate" mean, as respects 
rity, &c. ^^li district set forth in the first column of the schedule to this 
Act annexed, the authority and rate mentioned opposite to that 
district in the second and third columns of that schedule ; and 
such schedule, and the notes appended thereto, shall be of the 
same validity as if enacted in the body of the Act. 



Interpreta- 
tion. 



8 & 9 Vict. 

c. 18. 

23 & 24 Vict. 

c. 106. 

32 & 33 Vict. 

0. 18. 



.32 & 33 Vict, 
c. 73. 



See the notes to the schedule, p. 46. 

82. In this Act, unless the context otherwise requires — 

The expression " electricity " means electricity, electric cur- 
rent, or any like agency : 

The expression " electric line" means a wire or wires, con- 
ductor, or other means used for the pui-pose of conveying, 
transmitting, or distributing electricity with any casing, 
coating, covering, tube, pipe, or insulator enclosing, sur- 
rounding, or supporting the same, or any part thereof, or 
any apparatus connected therewith for the purpose of 
conveying, transmitting, or distributing electricity or 
electric currents : 

The expression " works " means and includes electric lines, 
also any buildings, machinery, engines, works, matters, or 
things of whatever description required to supply electri- 
city, and to carry into effect the object of the undertakers 
under this Act : 

The expression "company" means any body of persons 
corporate or unincorporate : 

The expression "Lands Clauses Acts" means the Lands 
Clauses Consolidation Acts, 1845, 1860, and 1869 : 

The expression " street " includes any square, court, or alley, 
highway, lane, road, thoroughfare, or public passage, or 
place, within the area in which the undertakers are autho- 
rised to supply electricity by this Act, or any license, 
order, or special Act ; 

The expression " telegram " has the same meaning as in the 
Telegraph Act, 1869. 

See the note to the word ** street," appended to sec. 7 of the Gasworks 
Clauses Act, 1847, p. 49. 



For the pro- 83. Nothing in this Act shall limit or interfere with the rights 
mines" ^^ ^^7 owner, lessee, or occupier of any mines or minerals lying 
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Sees. 34, 35. 
under or adjacent to any road along or across which any electric ^» ^* 
line shall be laid to work such mines and minerals. 

84. Nothing in this Act shall exempt the undertakers or their Provision 
undertaking from the provisions of any general Act relating to acS" 
the supply of electricity which may be passed in this or any 
future session of Parliament. 

This clause for greater caution is repeated in the Chelsea Proyisional Order, 
clause 79. 

86. Nothing in this Act or in any license, order, or special Act, Saving for 
shall affect the exclusive privileges conferred upon the Postmaster- l^ostmSter. 
General by the Telegraph Act, 1869, or authorise or enable any General, 
local authority, company, or person to transmit any telegram, or 
to perform any of the incidental services of receiving, collecting, 
or delivering telegrams, or give to any local authority, company, 
or person, any power, authority, or facility of any kind whatever, 
in connexion with the transmission of telegrams, or the perform- 
ance of any of the incidental services of receiving, collecting, or 
delivering telegrams. 

As to Scotland. 

86. This Act shall apply to Scotland with the f allowing ^j.^^^^ 
modifications : of Act to 

The expression "Lands Clauses Acts" means the Lands / 

Clauses Consolidation (Scotland) Acts, 1845 and 1860. c. 19. 

The expression " simple larceny " means theft. ^106^^ ^*^*' 

The expression " felony " means a high crime and offence. 

The expression " public purposes " means lighting any street 
or any place belonging to or subject to the control of any 
public authority,' or any church or place of public worship, 
or any hall or building belonging to or subject to the 
control of any public authority, or any public theatre, but 
shall not include any other purpose to which electricity 
may be applied. 

The expression " local authority " means, as regards streets 
and roads, the authority having the control of the streets 
and roads. 

As to Ireland. 

87. This Act shall apply to Ireland with the following modifi- ^^^^ftoTre- 
cations : land. 



40 THE ELECTRIC LIGHTINa ACT, 1882. 

Where the consent of the grand jury of any county to the 
breaking up of any road is required under this Act, such 
consent may be signified by the county surveyor; and 
where it is required under this Act that notice should 
be given by the Board of Trade to the grand jury of any 
county, and an opportunity aflForded to such grand jury to 
state objections, such notice may be given to, and such ob- 
jections may be stated bv, the county surveyor on behalf 
ofthegra^djury: 

41 k 42 Vict "^^ expression " Public Health Act, 1875," means the Public 

c. 52. Health (Ireland) Act, 1878. 

See note to the schedule. 

The reason of the enactment as to the consent of the grand juiy is because 
in the country in Ireland the Highway Authority is not the Local Sanitary 
Authority, neither .are there Highway Boards, but the grand jury, under 
6 and 7 Will. lY., c. 116, and various amending statutes, is entrusted with the 
duty of repairing the roads, which duty is carried out by a surveyor. The 
grand jury system of Ireland is far more Hke a county government than the 
grand juiy in England. In the times of the Protestant ascendency in 
Ireland, the grand jury generally consisted of Englishmen, who, when they 
met the judges on their assize circuits, were also utilised for the purpose of 
local Qovemment. The grand jury is not a representative body, and the 
important institution known as the English Parish has never existed in 
Ireland. 
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46 THE ELECTRIC LIGHTING ACT, 1882. 

Local 
Authorities. The local authorities for England are as follows. (See Electric Lighting 
Page 41. Act, 1882, schedule.) For the City of London, the mayor and corporation ; 

for the Victoria Thames Embankment, and Waterloo Station, &c. which, 
under special Acts the Metropolitan Board of Works are authorised to light ; 
the Metropolitan Board of Works are the local authority. For the rest of th© 
metropolis, the parish vestries mentioned in Schedule A of the Metro- 
polis Management Act, 1855, or those agglomerations of parishes which hare 
been formed into metropolitan district boards, and are enumerated in 
schedule B of the same Act. 

For the remainder of England the local authorities are the same as those 
to whom under the Public Health Acts the sanitary condition of the country 
is entrusted. 
38 & 39 Vict. These sanitary authorities are defined by the Public Health Act, 1875, 
^' ' which gathered up into a code a vast number of previously existing isolated 

statutes. For boroughs, the local authority is the mayor, aldermen, and 
burgesses as represented by the council. By special Acts, certain improvement 
districts had been created in various parts of England, and entrusted to 
improvement commissioners. These districts were continued under the 
Public Health Act, 1875, which also continues such districts as had been 
subjected to local boards constituted under the Local Government Acts. 
These three kinds of authorities, for Boroughs, Improvement- Act Districts, 
and Local Government Districts respectively, are grouped together under the 
head of urban sanitary authorities, acting in urban sanitary districts which 
embrace the chief towns in England. 

The country is placed under the care of rural sanitary authorities, usually 
the boards of guardians of the union, and acting in rural districts formed out 
of the unions. 

It will be remembered that poor relief was first administered in England 
by means of parishes, and that in 1834, to promote economy, parishes were 
grouped into unions. These unions included portions of towns, and for the 
purposes of poor relief they still do so. But the rural districts under the 
Public Health Act, 1875, though they are based on the union districts, do 
not comprise the whole of them, only such parts of the unions as are not 
occupied by the urban sanitary districts. 

And the rural sanitary districts so constituted, remain divided into parishes, 
and in some cases into another creature of statute, called special drainage 
districts. These divisions of rural sanitary districts are called *' contributory 
places." 

Before the Electric Lighting Act the urban sanitary authorities had lighting 
powers under sees. 161-163 of the Public Healtli Act, 1875, and the various 
lighting commissioners had very limited powers under the Watching and 
Lighting Act, 3 and 4 Will. IV. c. 90. Facilities had also been afforded to 
borough authorities improvement-commissioners, local boards, and vestries, 
to undertake gas lighting, and by two Acts, the Gas and Water Works 
Facilities Acts of 1870 and 1873 (33 & 34 Vict. c. 70 ; 30 & 37 Vict. c. 89) these 
several bodies had been enabled to apply to the Board of Trade for pro- 
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Local 
yieional orders, which when granted, incorporated the Gas Works Clauses Authorities. 

Acts with regard to the breaking up of streets, recovery of charges, &c., and 

practically placed them in the position of gas companies with special statutory 

powers. Apart however from special statute or provisional order, the sanitary 

authorities have no power to break up streets, or to allow others to do so, 

whether for gaslighting or any other purpose. 

The Electric Lighting Act has been framed much on the same lines as the 
Gas and Water Works Facilities Act, its object being to give both to urban 
and rural sanitary authorities and others, even wider powers than those 
which could be bestowed under the Gas and Water Works Facilities Acts, 
and which are worth consulting on account of their similarity to the Electric 
Lighting Act. 

In order to defray the expenses of these undertakings, urban and rural 
sanitary authorities had powers to levy rates (P. H. Act, 1875, part vi. , sees. 
207-232; and contract loans (P. H. Act, 1875, sees. 233-250; and Local 
Loans Act, 1875). These powers they have also under the Electric Lighting 
Act (sees. 7 and 8, and schedule). 

The urban authorities are directed to pay the expenses of electric lighting 
out of their borough fund or rate, or out of the district fund or general 
district rate (P. H. A. sees. 207-212, 218-228), which, however, may be 
apportioned amongst different parts of the district. In general, therefore, 
each part of an urban district can be made to pay for its own electric 
lighting. 

The rural authorities are to treat electric lighting as a " special expense,'* 
and levy it as a separate charge on each contributory place, as provided by 
sees. 229-231. In general, therefore, each parish will bear its own expenses. 

The borrowing powers of the urban and rural sanitary authorities are con- 
tained in the Electric Lighting Act, 1882, sec. 8, and schedule ; and the 
P. H. Act, 1875, sees. 233, 234, 236-239. And if the Local Loans Act, 1875, 
(38 and 39 Vict. c. 83) extends to the district, then that Act is also available 
(Electric Lighting Act, 1882, sec. 8). The principal conditions are, that the 
works to be erected with the borrowed money shall be permanent, that the 
total debt on a district shall not exceed its assessable value for two years, 
and that the loan be repayable in not more than sixty years by annuities, or 
by a sinking fund. The repayment of moneys so borrowed may be enforced 
by the appointment of a receiver. 

The above local authorities are sometimes, but not always, the authority by 
whom the roads are repairable. In urban districts, the sanitary authority is 
the highway authority ; in rural districts the highway authority may or may 
not be the rural sanitary authority. For in the country the highways were 
originally repaired by parishes, many of which *' parochial highway areas" 
BtUl remain. Under various Acts, "highway districts" were formed out of 
these parishes by grouping them together, and by 41 & 42 Vict. c. 77, when- 
ever a highway district is coincident in area with a rural sanitary district. 
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Local 
AathoritieB. the Quarter Sessions may, on the application of the rural sanitary authority, 

constitute it the highway authority. This has been largely done ; hence 

while in towns the electric lighting local authority is always the highway 

authority, in the country the electric lighting authority may be the highway 

authority, provided such highway autliority is not either the authority of 

some parochial area or combined highway district. In such cases the rules 

of sec. 13 of the Electric Lighting Act, 1882, would have to be carefully 

followed, and, if possible, the consent of the highway authority obtained. 

In Scotland the local authorities for electric lighting are in general the road 
authorities of tlie districts. In bux^hs (by 41 & 42 Vict. c. 51, sees. 3 and 11) 
these are the sanitary authorities under the Public Health Act, 1867 (30 & 31 
Vict. c. 101*), that is to say, the Town Councils or the Police Commissioners. 
In special lighting districts created by statute, the lighting authorities are the 
local authority. In the country in general, the local authority is the County 
Koad Board, that is, a sort of committee chosen by the County Boad Trustees, 
under the Roads Act, 1878 (41 and 42 Vict. c. 51), which consolidated the 
laws for the maintenance and repair of highways. 

This Act was at first optional, but will become of universal application on 
June 1st, 1883 (sees. 4, 5). 

The Public Health Act for Ireland (41 and 42 Vict. c. 52) closely resembles 
that for England. The electric lighting local authorities are, the urban 
and rural sanitary authorities, that is to say, (1) For the city of Dublin and 
corporate towns, the mayor and council. (2) For other towns, the com- 
missioners under 9 Geo. lY. c. 7 > the municipal commissioners under 3 and 
4 Vict. c. 108 ; the towns commissioners imder 17 and 18 Vict. c. 103 ; or 
the commissioners under some local Act. (3) For the country the rural 
sanitary authorities are the guardians of the unions. 

The rating and borrowing powers are almost identical with those in 
England, and a short abstract of the chief provisions relating to them ia 
printed further on p. 73. 

• Amended in details by 34 and 35 Vict. c. 38 ; 38 and 39 Vict c. 74. 
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{The folloioing are the Acts iiico)'porated, or referred to, 
in the Electric Lighting Act, 1882.) 



GASWORKS CLAUSES ACT, 1847. 

10 Vict. Cap. XV. 

An Act for oonsolidatmg in One Aot oertain Frovisiona nsnally contained in 
Acts anthorising the making of Gasworks for supplying Towns with 
Oas. 

[•23rcZ AprU, 1847. 



By sec. 12 of the Electric Lighting Act, 1882, are incorporated the pro- 
visions of 10 Vict. c. 15 with respect to breaking up etreets for the purpose 
of laying (electric lines), and with respect to the waste or misuse of (elec- 
tricity), or injury to the (electric lines) and other works (as defined by Electric 
Lighting Act, 1882, sec. 32) ; except so much as relates to the use of any 
burner other than such as have been provided or approved by the under- 
takers. 

Note. — That sec. 12 engrafts a further interpretation clause — 

For " gas " read " electricity." 

For " pipe " read " electric wire." 

For " works " read ** works as defined by the Electric Lighting Act, 1882.'* 

For *' limits of the special Act " read, * ' the area within which the undertakers 
are authorised to supply electricity under any license, order, or special Act." 

And with respect to the breaking up of streets for the pui-pose Lading of 
of laying pipes, be it enacted as follows : Kpes. 

VI. The undertakers, under such superintendence as is herein- Power to 
after specified (a), may open and break up the soil and pavement gt^^^^c 
of the several streets (6) and bridges within the limits of the under super- 
special Act, and may open and break up any sewers, drains, or ^^j^^^^ 
tunnels, within or. under such streets and bridges, and lay down drains, 
and place within the same limits pipes, conduits, sei'vice pipes, and 
other works, and from time to time repair,alter,or remove the same, 
and also make any sewers that may be necessaiy for caiTj'ing off 
the washings and waste liquids which may arise in the making of 
the gas, and for the purposes aforesaid may remove and use all earth 
and materials in and under such streets and bridges, and they may 
in such streets erect any pillai-s, lamps, and other works and do 
all other acts which the undertakers shall from time to time deem 
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Laying of 
Pipes. 



Not to enter 
on private 
land without 
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necessaiy for supplying gas to the inhabitants of the district 
included within the said limits, doing as little damage as may 
be (c) in the execution of the powers hereby or by the special 
Act granted, and making compensation for any damage which 
may be done in the execution of such powers. 

(a) See sec. 9. This section, as to electric lighting, ia further extended by 
sec. 16 of the Electric Lighting Act, 1S82, which enables undertakers to alter 
the position of pipes and wires which are in their way ; subject, however, to 
the proviso that compensation is to be made and proper notice given, and 
subject to the further reciprocal condition that in like manner the wires of 
the undertakers may be altered by other authorities and persons. 

Sec. 17 of the Electric Lighting Act, 1882, enlarges the last three lines of 
this Act, providing not only that as little damage as may be shall be done, 
and full compensation made, but also that as little detriment and incon- 
venience as may be shall be caused, and that the compensation is to be settled 
by arbitration. (See sec. 28 of Electric Lighting Act, 1882). 

(by c) See notes tchich follow sec. 7. 

VII. Provided always, That nothing herein shall authorise or 
empower the undertakers to lay down or place any pipe or 
other works into, through, or against any building (d), or in any 
land, not dedicated to public use, without the consent (e) of the 
owners and occupiers thereof ; except that the undertakers may 
at any time enter upon and lay or place any new pipe in the 
place of an existing pipe in any land wherein any pipe hath been 
already lawfully laid down or placed in pursuance of this or the 
special Act or any other Act of Parliament, and may repair or 
alter any pipe so laid down. 

This section, which is applied to electric lighting by sec. 12 of the Electric 
Lighting Act, 1882, is amended by sec. 13 of the same Act. 

Notes to Sections 6 and 7. 

{h) Under G and 7 of the incorporated sections of the Gasworks Clauses Act, 
1847 (10 Vict. 0. 15), and sec. 13 of the Electric Lightmg Act, 1882, the elec- 
tricity undertakers liave powers to break up all streets, &c. , within their area, 
provided that they do not put their wires into, through, or against any building 
or in any land not dedicated to public UBei (See also the provisions of the 
Chelsea Provisional Order, clauses 12-18.) 

With respect to the streets, &c. , which are dedicated to public use, some 
are repairable by the local authority. These the undertakers may break up, 
Bubject to the provisions of their license or order j one of which may be that 
in certain cases the breaking up may be done by the local authority and 
charged to the undertakers. As to the streets, &c., which are not repairable 
by the local authority, the undertakers may break them up, if specially 
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Laying of 
empowered to do so, either in their license or order, or with the consent of Pipes. 

the Board of Trade ; after due notice to the persons liable to repair them, ' * 

that such powers are to be applied for by the undertakers. But it does not 
seem, having regard to sec. 7 above cited, that anything in sec. 13 could have 
been intended to empower the Board of Trade to allow private roads not 
dedicated to the public to be broken up, in spite of the word '' private " in 
the maiginal note to sec. 13. The true meaning is that the electricity under- 
takers are to be placed in much the same position as the gas companies. 

It is, therefore, needful to inquire what is the meaning of the words 
'^ streets and bridges " in sec. 6 of the Gasworks Clauses Act, 1847, and what 
things are privileged from being broken up by sec. 77. And next it is neces- 
sary in dealing with the streets, which (being dedicated to the public) may 
be broken up under sec. 6, to distinguish those repairable by the local authority 
from those not so repairable. (Sec. 13 Electric Lighting Act, 1882.) 

At common law the soil of the highway, that is, any portion of ground over 
which the public may pass, is the property of the adjoining owner, presiunably 
up to the centre of the road, subject to the right of the King and his subjects 
o pass over it. 

There were however reserved to the owner of the adjoining house, all rights 
consistent with the user of the highway by the public. Thus he might put 
gas and water-pipes underneath it, provided he did not break up the surface 
of the soil so as to interrupt the traffic, and he might, and still may, tempo- 
rarily obstruct it for certain time-honoured purposes, as to take in goods and 
merchandize, and for putting up scaffolding for the purpose of repairs. 

Highways can be made by dedication to the public, that is, by the owner 
throwing them open to public uses, and the public taking advantage of the 
dedication. The validity of the dedication depends on the intention of the 
person dedicating, and of the public in accepting the dedication, as evidenced 
by their respective acts. Thus no special length of user on the part of the 
public is essential, the length of user is only evidence, and if the act of 
dedication on the one hand, and the user on the other, are unequivocal, it 
may take place immediately. Thus if a man build a double row of houses 
opening into an ancient street at each end, making a street, and sell or let 
the houses, that is instantly a highway, Woodyer v. Hodden (1813), 5 
Taunton 125. 

When thus dedicated, the highway, like all other highways, became repair- 
able by the parish, (per Blackburn, J. , Fawcett v. York and N, Midland Bait. Co, , 
16 Q. B. 614), except in some peculiar instances, as where certain cor{>orations 
by ancient usage were bound *' ratione tenurse " to repair. 

This state of the law was changed by the Highway Act, 1835, which pro- 
vided that mere dedication of a highway to the public, and acceptance of the 
grant by public use should not throw the burden of repairing it on the publici 
Since that Act, it now becomes needful for one who has made a roadway for 
the improvement of an estate (a very common proceeding in towns), and 
desires to be relieved of the cost of repairing it, to give three months' notice in 
writing to the highway authority, in order that a meeting may be called to 

£ 2 
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Laying of 
Pipes. consider the propoaal, and in case of difference the validity is to be determined 

Sec. 7. by a court of summary jurisdiction. 

Here then we may have an instance of a highway perfectly dedicated to the 

public and yet not repairable by them. But footways (not requiring special 

repair) are still repairable as at common law, as soon as the act of dedication 

is complete. 

Generally speaking we may say, that those highways repairable by the 
local authorities are all those highways which existed before March 20, 1836 
^5 and 6 Will. IV. c. 60); all cartways and driftways dedicated since then 
with the formal consent of the parish ; all highways made by agreement 
between the owner of the soil and the urban sanitary authority (25 and 26 
Vict. c. 61, sec. 36), and all public footways whatsoever. 

Non-repairable highways are such dedicated roadways or horse roads as 
have been made since 1836, without having been accepted as repairable by 
the highway authorities, or which have been declared unnecessary, and not 
repairable, by a court of summary jurisdiction. 

It has been said, that the soil of the highway belonged at common law to 
the owners. But by the Public Health Act, 1875 (38 and 39 Vict. c. 55) 
sec. 149, "streets" now "vest" in the local authority provided they are 
repairable by them, and this word street is so wide, as to include roads of all 
kinds. The effect of this word "vest" has been the subject of judicial 
decision, and gives the local authority a qualified ownership in the street, 
so long as it remains a highway, to such an extent as is necessaiy for the 
purpose of performing their duties with regard to it. See Coverdcde v. ChaHtotif 
3 Q. B. D. 376 ; 4 Q. B. D. 104, and RoUs v. Vestry of 8t George (1880), 14 
Ch. D. 786. 

Apart from statute, a gas company cannot take up the streets, and an 
action or injunction lies to prevent them doing so, apart from the fine inflicted 
by 38 and 39 Vict. c. ^55, sec. 149 (Public Health Act). But for every 
trivial disturbance a court will not interfere by injunction, especiaUy where 
the locarauthority does not object, Attoriiey-Oeneral v. Cambridge Ckmsumers' 
Gas Company (1868), L. B., 4 Ch. App. p. 71, 38 L. J., Ch. 94, and cases 
there cited. 

Nor can a Highway Board enable them to do so. So that, if indicted, it 
is no answer to show the permission of the Highway Board, although in that 
case only a nominal fine would probably be inflicted. Hatckviis v. Bobinsonf 
37 J. P. ) 662. Nor is it any answer to show that a private owner of a house 
facing the highway authorised them. Reg. v. Lotigion Gas Company (1860), 
2 Ell. and Ell. 661, and 29 L. J., M.C., 118. It was here argued that a 
private owner may for the enjoyment of his own property take up the street 
for a short time, as when he has coals delivered through a hole into his 
cellar. But the court negatived this view. 

The word street is defined in the Gasworks Clauses Act, 1847, sec. 3, and 
also in sec. 32 of the Electric Lighting Act, 1882, as including "any square, 
court, alley, highway, lane, road, thoroughfare, or pub ic passage or place." 

There have been several decided caees on the meaning of the word street. 
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Laying of 
The natural meaning, a roadway boundedfby housoB, was discuflsed by Lord Kp68« 
Cranworth in GaUovxiy v. Mayor of Laiuian (1866), L. R., 1 E. and I. ^^' ^* 
Appeals, at p. 55. See also London, Chaiham, and Dover Bailtcay Company 
V. Mayor of London (1868), 19 L. T., n. a. 250. In Le Neve v. the Vestry of 
MiU-End-Tovmy it appeared that in the Mile-End-Koad, in front of the 
houses, there was a paved footway. Between tliis footway and the carriage 
road there was an open strip of ground, over which the public had a right to 
pass, subject, however, to the right of the house occupiers opposite, to carry 
on their trades, as to put their goods there, to saw stone there, or to erect 
horse troughs and sheds. The vestry claimed to remove the sheds as an 
obstruction to a public street. Held, that though by the Metropolis 
Management Act, 19 and 20 Vict. c. 120, sec. 250, the word '* street" had 
received a veiy wide possible meaning, yet that it did not include the ground 
l)etween the footway and roadway. But note that the word '' public place " 
is not in the 250th section above referred to, so that the definition in the 
Electric Lighting Act, 1882, is wider still. 

But the word street above mentioned clearly means street over which the 
public have a right of way of some nature. Accordingly, in the case of Case 
V. Storey (1869), L. R. 4 Ex. 319, it was held under Ihe Acts regulating cabs 
that the enclosure of a railway station was not a '^ public street or place." 
See also 0*iHu v. Emhery (1872), L. R. 7 Ex. D. 369 and Skinner v. Uther 
(1872) L. R. 7, Q. B. 423, to the same effect. But see also the judgment of 
Jessel., M.R, in Taylor v. Corporation of Oldham (1876), 4 Oh. D. 395. 

A cul-de-sac, if '' public," may of course be a public street. Souch v. East 
London Bailway Company (1873), L. R. 16 Eq. 108, and note the use of the 
word " thoroughfare " in the definition Electric Lighting Act, sec. 32. 

(c) These words do not impose on the undertakers the duty of using as little 
of their power as is needful. Whatever they are entitled to do, they may do. 
They must, however, do it in s\ieh a way as to do as little damage as possible 
(semble per Campbell, C.J., in B, v. East and West India Docks) (1863), 2 Ell. 
and B., 466 ; 22 L. J., Q. B. 380. 

If in the course of breaking up a street a workman injure some person or 
property, two questions will arise : (1) Whose servant he is ? and (2) Of what 
nature was his act ? If his act was one of mere gratuitous misfeacance, out 
of the proper scope of his duty, he alone will be liable. If his act was one of 
negligence in the course of his employment, his employer will be liable, and 
who his employer is, is usually a question of fact tested generally by who 
selected him and can dismiss him. But besides the liability of his immediate 
employer, the persons who contracted with that employer will also be liable 
if they had directed that employer to do an act in itself unlawful, or if on the 
other hand, in the doing of it, some act which they owed to the public a duty 
to do or see done were by the workman left unperformed. The cases on these 
points will be found discussed in several works on torts and master and servant, 
so I will not pursue them further. 

{d) This word includes buildings under the soil as well as above it. Hence 
no gas or electricity undertakers could break into cellars, even though they 
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extend right under the road. Thompson v. SuiiderlaTui 0<u Company (1877). 
4 Ex. D. 429. (C. A.) In giving judgment, Bramwell, L. J., expressed an 
opinion that the Legislature had intended by see. 6 of the Gasworks Clauses 
Act, 1847, to confer a gratuitous easement on the undertakers. And this 
** makes it almost certain that the Legislature did not mean that anything in 
which the landowner had a benefloial occupancy should be interf erred wiUi 
. . . . the soil of a public road where such mains are laid is of very 
little value to the owner .... therefore the L^slature enacted that 
this comparatively worthless ownership should be disregarded." 

(e) Consent This consent may be either expressed or implied. An instance 
of words in a deed which were held to give such consent is to be found in the 
case of Sdhy v. the Crystal Palace Gas Company (1862), 31 L. J., Ch. 5d5 ; 
8 Jur. n.s. 830. A building estate containing some private occupation roads 
was divided between Price and Selby (the plaintiff s father). The latter took 
the roads, but by the deed (dated 1830, long prior to the Crystal Palace Gas 
Act, or even the Gasworks Clauses Act, 1847), consented that Price and all 
owners and occupiers for the time being of Price's part should have ''as full 
and complete right of road . . . over such roads ... as if the same 
were public roads." The defendant company had no power to lay pipes in 
the roads, and for the purposes of the argument it was conceded that they 
had never been dedicated to the public. On the request of some owneiB they 
broke up the roads. This the plaintiff, as freeholder, endeavoured to prevent, 
but ; Held that the words above cited gave a right to the owners of houses to 
have the roads used as public roads for the laying of gas-pipes. 

This consent would only extend when given as far as it was agreed. A con* 
sent once given to the placing of one pipe would enable the undertakers to 
replace, or repair, or alter that pipe as often as thoy pleased, but not to lay a 
new pipe. So in obtaining consent of owners, care must be taken to make 
the consent wide. Compare, for example, the narrow terms of this section 
with the sections of the Dover Gas Act, by which a company, who had onoe 
obtained the consent of the Mayor of Dover to the laying of pipes, were 
enabled to lay what pipes they liked, and from time to time to add as they 
pleased to them. Dover Oadighi Company v. Mayor of Dover (1866), 1 Jur. 
n.s. 812. 

VIII. Before the undertakers proceed to open or break up any 
street, bridge, sewer, drain, or tunnel, they shall give to the 
persons under whose control or management the same may be, or 
to their clerk, surveyor, or other officer, notice in writing of their 
intention to open or break up the same, not less than three clear 
days before beginning such work, except in cases of emergency 
arising from defects in any of the pipes or other works, and then 
so soon BS is possible after the beginning of the work, or the 
necessity for the same shall have arisen. 

For the usual provisions in orders as to breaking up of roads, see the 
Chelsea Provisional Order, clauses 12-18. 
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Laying of 

IX. No such street, bridge, sewer, drain, or tunnel shall, except Pipes. 

in the cases of emergency aforesaid, be opened or broken up except ^' 
under the superintendence of the persons having the control or 
management thereof, or of their officer, and according to such plan 
as shall be approved of by such persons or their officer, or in case Streets or 
of any difference respecting such plan, then according to such plan u*^^"*."*** ^ 
as shall be determined by two justices ; and such justices may, on except under 
the application of the persons having the control or management ©nee of ^r^ 
of any such sewer or drain, or their officer, require the undertakers ^^ having 
to make such temporary or other works as they may think same, 
necessaiy for guarding against any interruption of the drainage 
during the execution of any works which interfere with any such 
sewer or drain : Provided always, that if the persons having such If peraona 
control or management as aforesaid, and their officer, fail to attend control &c. 
at the time fixed for the opening of any such street, bridge, sewer, f*il to super- 
drain, or tunnel, after having had such notice of the undertakers' dertakcrs " 
intention as aforesaid, or shall not propose any plan for breaking ™y perform 
up or opening the same, or shall refuse or neglect to superintend without 
the operation, the undertakers may perform the work specified in *^®'"* 
such notice without the superintendence of such persons or their 
oflBcer. 

X. When the undertakers open or break up the road or pavement Streets, &c. 
of any such street or bridge, or any sewer, drain, or tunnel, they b^^relnstated 
shall with all convenient speed complete the work for which the without 
same shall be broken up, and fill in the ground, and reinstate and * ^' 
make good the road or pavement, or the sewer, drain, or tunnel, so 

opened or broken up, and carry away the rubbish occasioned 
thereby, and shall at all times whilst any such road or pavement 
shall be so opened or broken up cause the same to be fenced and 
guarded, and shall cause a light sufficient for the warning of 
passengers to be set up and maintained against or near such road 
or pavement where the same shall be open or broken up, every 
night during which the same shall be continued open or broken 
up, and shall keep the road or pavement which has been so broken 
up in good repair for three months after replacing and making 
good the same, and for such further time, if any, not being more 
than twelve months in the whole, as the soil so broken up shall 
continue to subside. 

XI. If the undertakers open or break up any street or bridge. Penalty for 
or any sewer, drain, or tunnel, without giving such notice as afore- i^J^tSg^' 
said, or in a manner different from that which shall have been streets, &c. 
approved of or determined as aforesaid, or without making such 
temporary or other works as aforesaid when so required, except 
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L^ingof 

ripes. in the cases in which the undertakers are hereby authorised to 

Sec. 11. perform such works without any superintendence or notice, or if 

the undertakers make any delay in completing any such work or 

. in miing in the ground, or reinstating and making good the road 

or pavement, or the sewer, drain, or tunnel, so opened or broken 

up, or in carrying away the rubbish occasioned thereby, or if they 

neglect to cause the place where such road or pavement has been 

broken up to be fenced, guarded, and lighted, or neglect to keep 

the road or pavement in repair for the space of three months next 

after the same is made good, or such further time bs aforesaid. 

they shall forfeit to the persons having the control or management 

of the street, bridge, sewer, drain, or tunnel in respect of which 

such default is made, a sum not exceeding five pounds for every 

such offence, and they shall forfeit an additional sum of five 

pounds for e«:h day during which any such delay as aforesaid 

shall continue after they shall have received notice thereof. 

Iq caM of XII. If any such delay or omission as aforesaid take place, the 

^;SJX persons havmg the control or management of the street, bridge, 

reinstate and gewer, drain, or tunnel in respect of which such delay or omission 

recover the ' ' *^ •' 

expenses. shall take place, may cause the work so delayed or omitted to be 
executed, and the expense of executing the same shall be repaid 
to such persons by the undertakers ; and such expenses may be 
recovered in the same manner as damages are recoverable under 
this or the special Act. 
Supply of And with respect to the supply of gas, and the recovery of the 
^^ rent to be paid for the same, be it enacted as follows : 
company to* XIII. The undertakers may from time to time enter into any 
contract for contract with any person for lighting and supplying with gas any 
steeetsf Ac. public or private building, or for pro\ading any person with pipes, 
burners, meters, and lamps, and for the repair thereof ; and may 
also from time to time enter into any contract with the commis- 
sioners, trustees, or other persons having the control of the streets 
within the limits of the special Act for lighting the same or any 
of them with gas, and for providing such commissioners, trustees, 
or persons with lamps, lamp posts, burners, and pipes for such 
purpose, and for the repairs thereof, in such manner and upon such 
terms as shall be agreed upon between the undertakers and the 
said commissioners, trustees, or other persons. 

As to the supply of electricity, see also Electric Lighting Act, 1882, 
sees. 18, 19, 20. 

Power to XIV. The undertakers may let for hire any meter for ascer- 

to letmetera. taining the quantity of gas consumed or supplied, and any fit- 
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Supply of 
tings for the gas, for such remuneration in money as shall be Gas. 

agreed upon between the undertakers and any person to whom ^*' 

the same may be so let, and such remuneration shall be recoverable 

in the same manner as the rents or sums due to the undertakers 

for gas ; and such meters and fittings shall not be subject to dis- Meters not 

tress, or to the landlord's hypothec for rent of the premises where dbtniint for 

the same may be used, nor to be taken in execution under any rent, &c. 

process of a court of law or equity, or any fiat or sequestration 

in bankruptcy against the person in whose possession the same 

may be. 

Compare Electric Lighting Act, 1882, sec. 25. 

XV. The clerk, engineer, or other oflScer duly appointed for the Undertakera 
purpose by the undertakers may, at all reasonable times, enter P^yj?"***^ 
any building or place lighted with gas supplied by the under- ascertaining 
takers in order to inspect the meters, fittings, and works for 2^^^^°^ 
regulating the supply of gas, and for the purpose of ascertaining sumed. 
the quantity of gas consumed or supplied; and if any person 

hinder such officer as aforesaid from entering and making such 
inspection as aforesaid at any reasonable time, he shall for every 
such ofience forfeit to the undertakers a sum not exceeding 
five pounds. 

Compare Electric Lighting Act, 1882, sec. 24. 

XVI. If any person supplied with gas by virtue of this or the Recovery of 
special Act neglect to pay the rent due for the same to the under- "^** **"* '**' 
takers, the undertakers may stop the gas from entering the pre- 
mises of such person, by cutting off* the service-pipe, or by such 

means as the undertakers shall think fit, and recover the rent due 
from such person, if less than twenty pounds, together with the 
expense of cutting off the gas, and the costs of recovering the 
rent, in the same manner as any damages for the recovery of 
which no special provision is made are recoverable under this or 
the special Act, or if the rent so due amount to twenty pounds or 
upwards, the undertakers may recover the same, together with 
the expenses of cutting off the gas by action in any court of 
competent jurisdiction. 

Amended by sec. 39, Gasworks Clauses Act, 1871 (34 and 35 Vict., c. 41). 
Bee also Electric Lighting Act, 1882, sec. 21 and sec. 24, and 10 Vict., 
c. 15, sec. 40. 

XVII. In all cases in which the undertakers are authorised to 
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cut off and take away the supply of gas from any house or 
building or premises, under the provisions of this or the special 
Act, the undertakers, their agents or workmen, after giving 
twenty-four hours previous notice to the occupier, may enter 
into any such house, building, or premises, between the hours of 
nine in the forenoon and four in the afternoon, and remove and 
carry away any pipe, meter, fittings, or other works the property 
of the undertakers. 

And with respect to waste or misuse of the gas, or injury to 
the pipes and other works, it is enacted as follows : 

XVIII. Every person who shall lay or cause to be laid any 
pipe to communicate with any pipe belonging to the undertakers 
without their consent, or shall fraudulently injure any such meter 
as aforesaid, or who, in case the gas supplied by the undertakers is 
not ascertained by meter, shall use any burner (other than such 
as has been provided or approved of by the undertakers or) (a) 
of larger dimensions than he has contracted to pay for, or shall 
keep the lights burning for a longer time than he has contracted 
to pay for, or who shall otherwise improperly use or bum such 
gas (b) or shall supply any other person with any part of the gas 
supplied to him by the undertakers, shall forfeit to the under- 
takers the sum of five pounds for every such offence, and also 
the sum of forty shillings for every day such pipe shall so remain, 
or such works or burner shall be so used, or such excess be so 
committed or continued, or such supply furnished; and the under- 
takers may take off the gas from the house and premises of the 
person so offending, notwithstanding any contract which may 
have been previously entered into. 



This Bdction is further amended by sec. 38 of the Gasworks Clauses Act, 
1871 (34 and 35 Vict., c. 41), and also by sees. 22 and 23 of the Electric 
Lighting Act, 1882. See notes to same. 

(a.) These words to be omitted in applying the Act to electric lighting. 
Electric Lighting Act, 1882, sec. 12. See also sec. 18. 

(6.) Faioler v. Nwjbigging, 23 J. P. 62. 
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XIX. Every person who shall wilfully remove, destroy, or 
damage any pipe, pillar, post, plug, lamp, or other work of the 
undertakers for supplying gas, or who shall wilfully extinguish 
any of the public lamps or lights, or waste or improperly use (a) 
any of the gas supplied by the undertakers, shall for each such 
offence forfeit to the xmdertakers any sum not exceeding five 
pounds, in addition to the amount of the damage done. 
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ITndae Use 
See note to last Bection, and to sees. 22 and 23, Electric Lighting Act, of Oas. 
1882. ^^* 20. 

(a.) See note (6) to last section. 

XX. Every person who shall carelessly or accidentally break. Satisfaction 
throw down, or damage any pipe, pillar, or lamp belonging to the ^jf J^f ^^i- 
undertakers, or under their control, shall pay such sum of money pipes, 
by way of satisfaction to the undertakers for the damage done, 
not exceeding five pounds, as any two justices or the sheriff 
shall think reasonable. 

See note to sees. 22 and 23, Electric Lighting Act, 1882. 

And with respect to the recovery of damages not specially pro- BecoTeij of 
vided for, and of penalties, and to the determination of any other Damages and 
matter referred to justices or to the sheriff, be it enacted as ^®^^*^®*' 
follows : 

See Electric Lighting Act, 1882, sec. 12, last paragraph. 

XL. If the gasworks be in England or Ireland, the clauses of The Railways 
the Railways Clauses Consolidation Act, 1845, with respect to the goUdation 
recovery of damages not specially provided for, and of penalties, ^^*» i®^» *■ 
and to the determination of any other matter referred to Justices &c., to be in- 
shall be incorporated with this and the special Act ; and if the ^^S^^iJ^nd 
gas works be in Scotland, the clauses of the Railways Clauses the special 
Consolidation Act (Scotland), 1845, with respect to the recovery 
of damages not specially provided for, and to the determination 
of any other matter referred to the sheriff or to justices, shall be 
incorporated with this and the special Act, and such clauses shall 
apply to the gasworks and to the undertakers respectively, and 
shall be construed as if the word ''undertakers" had been inserted 
therein instead of the word " Company." 

See note to Electric Lighting Act, 1882, sec. 21. 

The succeeding sections 41-44 deal with the application of the moneys 
recovered as penalties, and with perjury. 
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GASWORKS CLAUSES ACT, 1871. 

34 & 35 Vict. Cap. XLI. 

An AOT to amend the Gasworks Olanses Act, 18i7. 

[Wh Jidy, 1871. 



By Boc. 12 of the E. L. Act, 1882 ; sees. 38-42, and sees. 45 and 46 of thia 
Act are incorporated. For "gas " is to be read "electricity," &c., as provided 
in sec. 12 of the E. L. Act^ 1882. 

Penalty for 88. Every person who wilfully, fraudulently, or by culpable 
met^f negligence injures or suffers to be injured any pipes, meter, or 
fittings belonging to the undertakers, or alters the index to any 
meter, or prevents any meter from duly registering the quantity 
of gas supplied, or fraudulently abstracts, consumes, or uses gas 
of the undertakers, shall (without prejudice to any other right or 
remedy for the protection of the undertakers or the punishment 
of the offender) for every such offence forfeit and pay to the 
undertakers a sum not exceeding five pounds, and the undertakers 
may in addition thereto recover the amount of any damage by 
them sustained ; and in any case in which any person has wilfully 
or fraudulently injured or suffered to be injured any pipes, meter, 
or fittings belonging to the undertakers, or altered the index to 
any meter, or prevented any meter from duly registering the 
quantity of gas supplied, the undertakers may also, imtil the 
matter complained of has been remedied, but no longer, discontinue 
the supply of gas to the person so offending (notwithstanding any 
contract previously existing); and the existence of artificial 
means for causing such alteration or prevention, or for abstracting, 
consuming, or using gas of the undertakers, when such meter is 
under the custody or control of the consumer, shall be prim& facie 
evidence that such alteration, prevention, abstraction, or consump- 
tion, as the case may be, has been fraudulently, knowingly, and 
wilfully caused by the consumer using such meter. 

See sec. 18 of the Gasworks Clauses Act, 1847, (10 Yict. c. 15) and E. L. 
Act, sees. 22 and 23. 
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Sec. 30. 

Recovery of Gas Rents. 

39. In case any consumer of gas supplied by the undertakers Incoming 
leaves the premises where such gas has been supplied to him lu^^le to pay 
without paying the gas rent or meter rent due from him, the *"^". ^" 
undertakers shall not be entitled to require from the next tenant 

of such premises the payment of the arrears left unpaid by the 
former tenant, unless such incoming tenant has undertaken with 
the former tenant to pay or exonerate him from the payment of 
such arrears. 

This section amends sec. 16 of the Gasworks Clauses Act, 1847 (10 Vict. 
c. 15), see also E. L. Act, 1832, sees. 21 and 24. 

Under this section, Gadight <£r Coke Co. v. Mead (1876X 45 L. J. M. C. 71, 
decides that words very similar to these do not show that the incoming tenant 
is liable, even where he has contracted with the outgoing tenant ; they only 
show cases in which he is not liable. 

40. If any person supplied with gas or with any gas meter or Recovery of 
fittings by the undertakers neglects to pay to the undertakers the ' 
rent due for such gas or the rent or money due to the undertakers 

for the hire or fixing of such meter, or any expenses lawfully 
incurred by the undertakers in cutting ofi" the gas from the 
premises of such person, the undertakers may recover the sum so 
due (in like manner as a penalty under this Act)* summarily as a 
civil debt. 

Compare sec. 16 Gasworks Clauses Act, 1847 (10 Vict. c. 15) and £. L. Act, 
1882, sec. 21. See also Summary Jurisdiction Act, 1879, 42 and 43 Vict, 
c. 40, sees. 6, 35. 

41. Whenever any person neglects to pay any rent or sum due Recovery of 
and payable by him to the undertakers, the undertakers may undertakers, 
recover the same, with full costs of suit, in any court of competent 
jurisdiction, and the remedy of the undertakers under this enact- 
ment shall be in addition to their other remedies for the recovery 

of such rent or sum. 

Legal Proceedings. 

42. Any summons or warrant issued for any of the purposes of Contents of 
this Act may contain, in the body thereof or in a schedule thereto, ^^^t.' ^^ 
several names and several sums. 

45. Every notice which the undertakers are by this Act Service of 
required to serve upon any person shall be served by being de- undertakers, 
livered to the person for whom it is intended, or by being left at 
his usual or last known place of abode, or sent by post addressed 

* See £. L. Act, 1882, sec. 12, last paragraph. 
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to such persons, or if such person or his address be not known to 
the undertakers, and cannot after due inquiry be found or ascer- 
tained, then by being affixed for three days to some conspicuous 
part of the premises to which such notice relates. 

46. No justice or judge of any county court or quarter sessions 
^ F®"* ?S* ®^*^ ^ disqualified from acting in the execution of this Act by 
jnatices from reason of his being liable to the payment of any gas rent or 
•****°*' other charge under this Act. 



Lability to 



THE 

BOARD OF TRADE ARBITRATIONS ACT, 1874. 

37 & 3S Vict. Cap. 40. 
Applied to the Electric Lighting by mc. 2S of Electric Lighting Act, 1S82. 

A.D. 1874. An AOT to amend the powers of the Boaid of Trade with respect to inquiries, 

arbitrations, appointments, and other matters nnder special Aots, and to 
amend the Segulation of Bailways Aot, 1873, so far as regards the reference 
of differences to the railway commissionerB in lien of arbitrators. 

[20th July 1S74. 

Be it enacted by the Queen's most Excellent Majesty, by and 
with the advice and consent of the Lords spiritual and temporal, 
and Commons in this present Parliament assembled, and by 
the authority of the same, as follows : 



Short title. 



Power of 
Bourd of 
Trade as to 
inquiry. 



Prelimiifiary, 

1. This Act may be cited as the Board of Trade Arbitrations, 
&c., Act, 1874. 

Part I. 
Board of Trade Inquines, <tc. 

2. Where, under the provisions of any special Act, passed either 
before or after the passing of this Act, the Board of Trade are 
required or authorised to sanction, approve, confirm, or determine 
any appointment, matter, or thing, or to make any order or to do 
any other act or thing for the purposes of such special Act, the 
Board of Trade may make such inquiry as they may think neces- 
sary for the purpose of enabling them to comply with such 
requisition or exercise such authority. 

Where an inquiry is held by the Board of Trade for the 
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Board of 
purposes of this section, or in pursuance of any general or special "^^^ . 
Act passed either before or after the passing of this Act, directing go ' ' 
or authorising them to hold any inquiry, the Board of Trade may 
hold such inquiry by any person or persons duly authorised in 
that behalf by an order of the Board of Trade, and such inquiry 
if so held shall be deemed to be duly held. 

3. Where application is made in pursuance of any special Act Expenses con- 
passed either before or after the passing of this Act, to the Board arbitration, 
of Trade to be arbitrators, or to appoint any arbitrator, referee, »»^ction, Ac. 
engineer or other person, or to hold any inquiry, or to sanction, 
approve, confirm, or determine, any appointment, matter, or 

thing, or to make any order, or to do any other act or thing for 
the purposes of such special Act, all expenses incurred by the 
Board of Trade in relation to such application and the proceedings 
consequent thereon, shall, to such amount as the Board of Trade 
may certify by their order to be due, be defrayed by the parties 
to such application, and (subject to any provision contained in the 
said special Act) shall be defrayed by such of the parties as the 
Board of Trade may by order direct, or if so directed by an order 
of the Board of Trade, shall be paid as costs of the arbitration or 
reference. 

The Board of Trade may, if they think fit, on or at any time 
after the making of the application, by order require the parties to 
the application, or any of them, to pay to the Board of Trade such 
sum as the Board of Trade think requisite for or on account of 
those expenses, or to give security to the satisfaction of the Board 
of Trade for the payment of those expenses on demand, and if 
such payment or security is not made or given, may refuse to act 
in pursuance of the application. 

All expenses directed by an order of the Board of Trade or an 
award in pursuance of this section to be paid, may be recovered 
in any court of competent jurisdiction as a debt, and if payable to 
the Board of Trade, as a debt to the Crown, and an order of the 
Board of Trade shall be conclusive evidence of the amount of such 
expenses. 

4. In this part of this Act the term '' special Act " means a Meaning of 
local or local and personal Act, or an Act of a local and personal j^lf^^ 
nature, and includes a provisional order of the Board of Trade 
confirmed by Act of Parliament, and a certificate granted by 

the Board of Trade under the Railways Construction Facilities 

^<=<^'1864 ' Order of 

An order of the Board of Trade for the purposes of this part of Board of 
this Act, or of any such special Act as is referred to in this part of S^^^Lg. 
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Board of 
'Snit this Act, may be made by writing under the hand of the President 
inqomes, oc. ^j. ^£ ^j^^ ^£ ^^^ secretaries of the Board 

Repeal of 35 v. The Act of the session of the thirty-fifth and thirty-sixth 

c"l8^^*^ years of the reign of Her present Majesty, chapter eighteen, 

intituled "An Act for regulating Inquiries by the Board of Trade" 

is hereby repealed, without prejudice to anything done or suffered 

under that Act. 

Pabt II. 

Reference to Railway Commissioners. 

Boar? of ®* Where any difference to which a railway company or canal 

Trade io company is a party is required or authorised under the provisions 

^n^CommU- ^f ^^y general or special Act passed either before or after the 

" K*"i^ ^ passing of this Act, to be referred to the arbitration of or to be 

umpire. determined or settled by the Board of Trade, or some person or 

persons appointed by the Board of Trade, the Board of Trade may, 

if they think fit, by order in writing under the hand of the President 

or one of the Secretaries of the Board, refer the matter for the 

decision of the Railway Commissioners, and appoint them 

arbitrators or umpire, as the case may be, and thereupon the 

Commissioners for the time being shall have the same powers as 

if the matter had been referred to their decision in pui-suance of 

the Regulation of Railways Act, 1873, and also any further 

powers which the Board of Trade, or an arbitrator or arbitrators, 

or umpire, appointed by the Board of Trade, would have had for 

the purpose of the arbitration, if the difference had not been 

referred to the Commissioners : Provided always, that this section 

shall not apply to any case in which application is made to the 

Board of Trade for the appointment of an umpire under the 

twenty-eighth section of "The Lands Clauses Consolidation 

Act, 1845." 

Declaration 7. Where any difference is referred for the decision of the 

*f O)^^*" Commissioners in pursuance of the Regulation of Railways Act, 

sioueni in 1873, as amended by this part of this Act, the Commissioners 

arourations. ^^^^jj i^^y^ ^^g saxne power by their decision of rescinding, varying, 

or adding to any awai'd or other decision previously made by any 
arbitrator or ai'bitrators (including therein the Boai-d of Trade) 
with reference to the same subject-matter as any arbitrator or 
arbitrators would have had if the difference had been referred 
Duration, &c. to him or them. 

anS^construc! 8. This part of this Act shall be construed as one with the 
^" ^^*^ Regulation of Railways Act, 1873, and shall continue in force for 
Vict c. 48. the same time as that Act and no longer, but the expiration of 
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Board of 
this part of this Act shall not affect the validity of anything Trade 
done before such expiration. Inquiries, &o. 

The Regulation of Railways Act, 1873, together with this part 
of this Act, may be cited as the Regulation of Railways Act, 
1873 and 1874. 



TELEGRAPH ACT, 1878. 

41 & 42 Vict. Cap. 76. 

Before thiB general Act, it had been customary to insert in all local Acts, 
restrictions in favour of the Postmaster-GeneraL To obviate this inconve- 
nience, the Telegraph Act, 1878, was passed, which is partly incorporated in 
sec. 26 of the E. L. Act, 1882, which provides, that any alterations in the 
telegraph lines of the Postmaster-Greneral, are to be subject to the Telegraph 
Act, 1878. 

The incorporated sections are 2 and 7-12, which provide for the manner in 
which undertakers are to proceed when they wish to do any work involving 
any alteration in a telegraph line belonging to the Postmaster-General. These 
provisions are further modified by the said section 26 of the E. L. Act, 1882, 
to which they are subject, see E. L. Act, sec. 26. 

41 & 42 Vict. Cap. 76. 
An AOT to make farther Provision respectiiig the Post Office Telegraphfl. 

[I6th August, 1878. 

Be it enacted by the Queen's most Excellent Majesty, by 
and with the advice and consent of the Lords Spiritual and 
Temporal, and Commons, in this present Parliament assembled, 
and by the authority of the same, as follows : 

1. This Act may be cited as the Telegraph Act, 1878. Short title. 

2. In the construction of this Act, unless there is something Definitions, 
inconsistent in the context, words and expressions shall have the 

same meanings as in the Telegraph Act, 1863, and in addition 
thereto— 

The expressions "street" and "public road" shall respec- 
tively include any highway : 

The expression "Act of Parliament" means any Act of 
Parliament whether public general, local and personal, or 
private, and includes the order confirmed by any such 
Act, and includes a certificate granted by the Board of 
Trade under the Railways Construction Facilities Act, 
1864: 

The expression "Telegraph Acts" includes the Telegraph 

F 
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Aot, 1878. Act, 1863, the Telegraph Act Amendment Act 1866, the 

26 and 27 Telegraph Act, 1868, the Telegraph Act, 1869, the Tele- 

29 and 30 graph Act, 1870, this Act and any Acts or parts of Acts 

Ji^d 32 incorporated with such Acts or referred to therein, any or 

Vict. c. no. either of them, and such several Acts may be cited 

yi^%%. together as the Telegraph Acts, 1863 to 1878 : 

33 and 34 The expression " undertakimr " means the works or under- 

* ' ^' ' taking of whatever nature the execution of which is 

authorised by an Act of Parliament as above defined : 
The expression " undertakers " means the parties, whether 
company, commissioners, trustees, corporations, or private 
persons, empowered by an Act of Parliament as above 
defined to execute an undertaking, and any lessee or 
tenant thereof : 
The expression " agents " includes contractors, and also the 
officers, engineers, workmen, or servants, as well of the 
Postmaster-General, undertakers, bodies, or persons, as of 
his or their contractors : 
The expression " telegraphic line " means telegraphs, posts, 
and any work (within the meaning of the Telegraph Act, 
1863), and also any cables, apparatus, pneumatic or other 
tube, pipe, or thing whatsoever used for the purpose of 
transmitting telegraphic messages or maintaining tele- 
graphic communication, and includes any portion of a 
telegraphic line as defined by this Act : 
The expressions "alteration," "alter," and "altering" in 
respect of a telegraphic line, include the substitution of 
any new line or portion of a line, either in the same place 
or in some other place, also any removal of or other 
dealing with any telegraphic line or any part of 
such line. 

* • • « « 

Proviaiott M '• Where any work proposed to be done in the execution of an 
to work done undertaking authorised by an Act of Parliament involves or is 
^ spei^l likely to involve an alteration either temporarily or permanently 
A^ of Par- ^ j^y telegraphic line of the Postmaster-General, and provision 
which in- is not otherwise made by enactment, agreement, or otherwise 
tlOTi^ tele^ ^^^^ respect to such alteration or to giving notice to the Post- 
graphic line. master-General thereof or to the expenses of or incidental 
thereto, the following enactments shall apply : 

(1.) The undertakers or their agents shall give to the Post- 
master-General not less than seven nor more than fourteen 
days previous notice of the time and place at which the 
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work will be begun and the nature of the alteration Act, 1878. 

requirea . ^^.^^ 1302^ 

(2.) Before the expiration of seven days after the notice is "®^- ^• 
given the Postmaster-General may give the undertakers 
or their agents a counter-notice either stating his intention 
himself to make, or requiring the undertakers to make 
under the supervision and to the satisfa>ction of himself or 
his agents, such alteration in the telegraphic line as he 
deems necessary or expedient to be made in consequence 
of the proposed work : 

(3.) If the Postmaster-General by his counter-notice states 
that it is his intention himself to make such alteration, it 
shall be lawful for such Postmaster-General by himself or 
his agents to make the same, and the undertakers or their 
agents shall pay to the Postmaster-General all the 
expenses incurred by him of and incidental thereto, and 
the amount of any loss or damage sustained by him in 
consequence thereof : 

(4.) If the Postmaster-General by his counter-notice requires 
the undertakers or their agents to make such alteration, 
the undertakers or their agents shall, at their own 
expense, make the same under the supervision and to the 
reasonable satisfaction of the Postmaster-General or his 
agents, and the said undertakers shall pay to the Post- 
master-General all the expenses incurred by him of and 
incidental to such supervision, also the amount of any 
loss or damage sustained by him in consequence of the 
alteration : 

(5.) If the Postmaster-General fails to give a counter-notice, 
or if having undertaken himself to make the alteration he 
or his agents should fail to make within a reasonable time 
the alteration, the undertakers or their agents may them- 
selves make the alteration to the reasonable satisfaction of 
the Postmaster-General or his agents : 

(6.) If any undertakers or their agents fail to serve on the 

Postmaster-General such notice as is required by this See E.L. Act, 
section with respect to any work, or begin to do the work ■®^' ^' P***- 
specified in a notice served under this section before the 
expiration of seven days after the notice is given, they 
shall be liable to pay a fine not exceeding ten pounds for 
every day during which they continue such work without 

F 2 
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Aot, 1^. the sanction in writing of the Postmaster-General, and 

the Postmaster-General may at the expense of the under- 
takers remove such work : 
SeeE. L.Act, (7.) If any undertakers or their agents fail to comply with 

graph 4.^** the reasonable requirements of the Postmaster-General or 

his agents under this section, they shall be liable to a fine 
not exceeding ten pounds for every day during which such 
failure continues, or if the telegraphic communication is 
interrupted, not exceeding fifty pounds for every day on 
which such interruption continues : 
SeeE. L.Act, (8.) Provided that nothing in this section shall subject any 

»ec. 26, para- undertakers or their agents to a fine for omitting to 

comply with any requirements of the Postmaster-Greneral 
or his agents, or for executing without previous notice any 
work if they satisfy the court having cognizance of the 
case that any such requirement was unreasonable or that 
the immediate execution of the work was required to avoid 
an accident, or otherwise was a work of emergency, and 
that they forthwith served on the postmaster or sub-post- 
master of the postal telegraph office nearest to the place 
where the work was done a notice of the execution 
thereof, stating the reason for executing the same without 
previous notice : 
And where under section eight of the Telegraph Act, 1863, any 
body to or by whom any such pipe as in that section mentioned 
belongs or is used require that the position of any telegraphic 
line of the Postmaster-General or any part thereof should be 
altered, the enactments of the present section shall apply, and 
for such purposes any such body shall be deemed to be 
" undertakers." 
Ck>mpenfla- 8. Where any undertakers, body, or person, by themselves or 

foHi^uT to ^y their agents, destroy or injure any telegraphic line of the 
telegraphic Postmaster-General, such undertakers, body, or person shall not 
Poetmaster- Only be liable to pay to the Postmaster-General such expenses (if 
?**fte^ "^^ *"^y) ^ ^® ^^^ incur in making good the said destruction or 
tion to tele- injury, but also, if the telegraphic communication is carelessly or 
municati^ wilfully interrupted, shall be liable to a fine not exceeding twenty 
pounds per day for every day during which such interruption 
continues. 

Where the undertakers, body, or person liable to pay such daily 
fine as aforesaid to the Postmaster-General are not authorised to 
execute such works as may be required for remedying the inter- 
ruption, the interruption shall be deemed to continue either for 
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the time during which it actually continues or for such less time ^^ 1878* 
as in the opinion of the court having cognizance of the case would 
have been sufficient for remedying the interruption by the 
Postmaster-General. 

The Postmaster-Greneral may, instead of taking proceedings for 
the recovery of such daily fine as aforesaid, proceed for the 
recovery of a fine not exceeding fifty pounds, to which the under- 
takers, body, or person shall be liable on summary conviction. 

An act done to a telegraphic line in the course of work under- 
taken by any undertakers, body, or person in the legal exercise of 
a right shall not be deemed to be wilful destruction of or injury 
to such telegraphic line, if due notice of the intended exercise of 
such right has been given to the Postmaster-Qeneral, that is to 
say, the notice required to be given in pursuance of any Act of 
Parliament or agreement, or where there is no Act of Parliament 
or agreement requiring such notice, fourteen clear days notice. 

This section shall be deemed to be in addition to and not in 
derogation of any other power or means which the Postmaster- 
General may have of recovering damages in respect of any such 
destruction or injury as in this section mentioned under any other 
Act of Parliament or at common law or otherwise, provided that 
he shall not proceed under this Act and imder any other Act or 
law in respect of the same destruction or injury. 

9. Where any undertakers, body, or person or their agents Penalty for 
obstruct the Postmaster-General or his agents in placing, main- ®'**'™<'**^» 
taining, altering, examining, or repairing any telegraphic line in 
pursuance of this Act, or of any consent given in pursuance of 

this Act, or in supervising or directing any alteration in any tele- 
graphic line made by any undertakers or their agents in pursuance 
of this Act, such undertakers, bodies, or persons and agents respec- 
tively shall for every act of obstruction be liable to a fine not 
exceeding ten pounds, or in case such obstruction continues, ten 
pounds for every day during which the same continues. 

10. All fines and penalties under any of the Telegraph Acts Pro«ecatioii 
may be recovered by the Postmaster-General in manner provided ®™*<^' 
by the Summary Jurisdiction Acts before a court of summary 
jurisdiction, and for the purposes of this Act — 

(1.) The expression "Summary Jurisdiction Acts" means — 
as respects England, the Act of the session of the eleventh 
and twelfth years of the reign of Her present Majesty, 
chapter forty-three, intituled " An Act to facilitate the 
" performance of the duties of justices of the peace out 
" of sessions within England and Wales with respect to 
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27 and 28 
Vict. c. 53. 



Proviaion as 
to Post- 
master- 
General. 



" summary convictions and orders/' and any Act passed 
or to be passed amending the same ; and 
as respect Scotland, the Summary Procedure Act, 1864, and 
any Act passed or to be passed amending the same ; and 
as respects Ireland, within the police district of Dublin 
metropolis, the Acts regulating the powers and duties of 
justices of the peace for such district, or of the police of 
that district, and elsewhere in Ireland the Petty Sessions 
(Ireland) Act, 1851, and any Act passed or to be passed 
amending the said Acts, or any of them ; and 
(2.) The expression " court of summary jurisdiction " means — 
as respects Ekigland, any justice of the peace or other magis- 
trate or officer to whom jurisdiction is given by the 
Summary Jurisdiction Acts, so, however, that any case 
arising under any of the Telegraph Acts shall be heard 
and determined either by two or more justices of the 
peace in petty sessions sitting at a court or other place 
appointed for holding petty sessions, or by some magis- 
trate or officer sitting alone or with others at some court 
or other place appointed for the administration of 
justice, and for the time being empowered by law to do 
alone any act authorised to be done by more than one 
justice of the peace ; and 
as respects Scotland, means any sheriff or sheriff substitute 

and 
as respects Ireland, means any justice or justices or other 
magistrate, by whatever name called, having jurisdiction 
under the Summary Jurisdiction Acts. 
All fines and penalties recovered in pursuance of any of the 
Telegraph Acts shall be paid into the exchequer. 

11. In the Telegraph Acts the expression ''Postmaster-General" 
means her Majesty's Postmaster-Qeneral for the time being. 

Any legal proceeding may be instituted by the Postmaster- 
General for any of the purposes of any of the Telegraph Acts in 
the name of her Majesty's Postmaster-General for the time being, 
and shall not abate or be discontinued by reason of any change 
in the person who is Postmaster-General, but may be carried on 
as if her Majesty's Postmaster-General for the time being were a 
body corporate ; and where any sum is due or payable to the 
Postmaster-General under any of the Telegraph Acts, or any con- 
tract, agreement, or regulations made in pursuance or for any of 
the purposes of those Acts or any of them, the Postmaster-General 
may recover the same as a debt in any court and in any manner 
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in which it might be recovered if it were a debt due to a private Act, ISTO. 

person. 

12. A notice under this Act may be in wilting or print, or Printing, au- 
pai'tly in writing and partly in print. ^Tw^fe 

Any notice, appointment, direction, or document given, issued, notices and 
or made for the purposes of this Act by the Postmaster-General uients. 
shall be sufficiently authenticated if purporting to be signed by a 
secretary or assistant-secretary of the Post-Office, or by a superin- f^^'^' ^^ 
tending engineer of the Postmaster-General, or by an officer para! 2, 
appointed for the purpose by the Postmaster-General, and when 
so authenticated shall be deemed to be given, issued, or made by 
the Postmaster-General. 

Where a notice is given by any undertakers, body, or person, 
the notice shall be sufficiently authenticated if purporting to be 
signed by the chairman, secretary, clerk, or other officer of such 
undertakers, body, or person. 

A notice required to be given under this Act to the Postmaster- 
General may be given by leaving the same at or by forwarding 
the same by post to the General Post-Office in a letter addressed 
to the Postmaster-General or to the secretary of the Post-Office, 
or to an assistant secretary of the Post-Office, or by delivering 
the same to or forwarding the same by post in a letter addressed 
to the superintending engineer of the Postmaster-General for 
the district in which is the work, telegraphic line, or other matter 
referred to in the notice and addressed to him at his office or 
usual place of abode. 

A notice required to be given under this Act to any under- 
takers or body may be given by leaving the same at, or by for- 
warding the same by post to the office, or where there is more 
than one office, the principal office of such undertakers or body 
in a letter addressed to such undertakers or body, or to their 
chairman, secretary, clerk, or other officer. 

A notice required to be given under this Act to any person 
may be given by delivering the same to such person, or by 
leaving the same at, or forwarding the same by post in a letter 
addressed to such person, at his usual or last-known place of 
abode. 

Where a notice is forwarded by post it shall be deemed to have 
been given at the time when the letter containing the same would 
be delivered in the ordinary course of post, and in proving the 
giving thereof it shall be sufficient to prove that the same was 
properly addressed and put into the post. 

The expression "notice" in this section shall be deemed to 
include a coimter-notice. 
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Land Olanses 

Act. LANDS CLAUSES ACTS. 

(See sec. 12 of E. L. Act of 1882.) 

The Lands Clauses Acts, incorporated with the Electric Lighting Act, 1882, 
(sees. 12, 32 and 36), are 

8 and 9 Victoria c. 18 (1845) ( England and Ireland), sees. 1-15 and 69 to 
the end, and note that the meaning of *' lands " is here extended by sec. 12 
of the E. L. Act, to include any easement in lands. 

8 and 9 Victoria c. 19. (1845) (Scotland), which Act is almost identical with 
the corresponding Act for England. 

23 and 24 Victoria c. 106, (1860) (Great Britain and Ireland), which 
provides for payments for land by way of rent charge and annual duties, 
instead of gross sums. 

32 and 33 Vict. c. 18, (1869) (EngLmd and Ireland), which provides for 
the settlement of disputed compensation by arbitration. 

I have not discussed the details of these Acts, for want of space, but there 
are several exhaustive treatises on the subject. 
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The Public Health Act, 1875 (England). 

(38&39VICT. Cap. 55.) 

This Act consolidates and amends the Acts establishing those urban and 
rural sanitary authorities who are to provide electricity or superintend its 
supply. 

The sections chiefly applicable are as follows : — (See E. L. Act, 1882, sees. 
7» 8, 9, 31 and schedule). 

Sections 4 and 5, 6, 9, which define and designate the local, urban and rural 
sanitary authorities, and their districts. 

Sees. 161-163, which deal with tlie general powers of urban authorities 
as to lighting. 

Sees. 207-212 and 218-228, which empower the urban authorities to levy 
borough and general district rates. 

229-231, which deal with the special rates to be levied by rural authorities. 

233-234, which confer borrowing powers on the urban and rural sanitary 
authorities. 

245-250, which prescribe the mode of audit of accounts. 



The Public Health Act (Scotland) 1867. 

(30 & 31 Vict., Cap. 101.) 

30 and 31 Vict. c. 101. (1867) has been amended in details by 34 and 35 
Vict. c. 38, and 38 and 39 Vict. c. 74. 
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Act 
In Scotland in towns the Electric Lighting authority will in general be the 

Sanitary Authority, in the country it will be the Road Authority. 



Public Health Act (Ireland), 1878. 

(41 & 42 Vict. Cap. 52.) 

ThiB Act, SB regards Ireland, is to be taken as incorporated in exactly the Page 48. 
same manner as the Public Health Act (1875) England is incorporated. (See 
Electric Lighting Act schedule.) The Acts are somewhat similar. 

The following are the corresponding sections. 

P. H. Act 
(Ireland). 
Definitions of Sanitary Authority 3 

, , , , \J L iMmU ... *•. ••« .a. ... 4 

, , , , Xviua» ... .•• *•* ■•■ ... o 

(The corresponding sections for England are 5, 6, 9, of Public Health Act, 

1875, 38 & 39 Vict. c. 55). 

P. H. Act 
(Ireland). 
r226 
Rates upon which expenses are to be charged as provided J 227 

in the schedule 1 228 

V232 

(The corresponding sections for England are Part IV. 207-212 of Public 
Health Act, 1876, 38 & 39 Vict. c. 55). 

Special Expenses 232,233 

(The corresponding sections for England are 229, 230 of Public Health Act, 
1875, 38 i& 39 Vict. c. 55). 

As to borrowing 237, 238, 240, 241, 242, 243 

(The corresponding sections for England are 233, 234, 236, 237, 238, 239 of 
PubUc Health Act, 1875, 38 & 39 Vict. c. 55). 



METROPOLIS MANAGEMENT ACT, 1855. Metropolis 

(18 & 19 Vict. Cap. 120. ) ^5*^^^ * 

Act, 1855. 

This Act is referred to in the schedule of the Electric Lighting Act, 1882, as 
regulating the rating and borrowing powers of those parishes and districts 
within the Metropolis as are not under the control of the Corporation of 
London or the Metropolitan Board of Works. Schedules A. and B. contain 
the lists of such parishes and districts. The sections which are most impor- 
tant as regards the Electric Lighting Act are as follow :— 
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Metropolifl 
Management Sees. 1-30. Definition of YestrieB, which, under the Electric Lighting Act, 

Act, loo5« form the local authorities for the Metropolitan parishes. 

Sees. 31-42. Definition of the District Boards which fomi the local authority 
for electric lighting for the Metropolitan districts. 

Sees. 43-53. Constitution of the Metropolitan Board of Works. 

Sec. 90. Transference of lighting powers to the Vestries and District 
Boards. 

Sees. 110-114. No streets to be broken up by any one, except under the 
superintendence of the Vestries and District Boards. 

Sec. 130. Duty of Vestries and District Boards properly to light the streets 
with gas or otheiwise. 

Sees. 149, 151, 152. Power to Vestries and District Boards to make con- 
tracts and buy lands by agreement under the Lands Clauses Act, 1845. 

Sees. 158-160. Provisions for defraying expenses. 

Sec. 161. The lighting rate to be a distinct rate. 

Sec. 165. Exemptions from lighting rate. 

Sees. 183-191. Borrowing powers. 

Sec. 195. Audit of accounts. 

This Act is amended by 19 & 20 Vict. c. 112, and 21 & 22 Vict. c. 104, and 
25 & 26 Vict. c. 102. 



Local Loans ^OCAL LOANS ACT, 1875. 

Act, 1875. ^33 4 3g yj^ g^p g3 J 

By sec. 8 of the Electric Lighting Act, 1882, local authority of districts to 
which the Local Loans Act applies, and which have got provisional orders, 
licenses, &c., may borrow money as in that Act provided, but subject to 
conditions to be prescribed by the authority in the fifth column of the 
Schedule to the Electric Lighting Act, 1882. 
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OFFICIAL DOCUMENTS EMANATING FROM THE BOARD The October 
OF TRADE, IN RELATION TO PROVISIONAL OR- ^^^ 1882. 
DERS AND LICENSES UNDER THE ELECTRIC 
LIGHTING ACT, 1882, 

Snles made by tbe Board of Trade with respeot to Applications for Licenses, 

Froviaional Orders, &o. 

These Rules were made in August, 1882, and slightly modi fled in 

October, 1882. They are made under the powers contained in Page 19. 
sec. 5 of the Electric Lighting Act, 1882, and are to he judi- 
cially noticed, A sketch of the procedure is given in the page 6. 
introduction, sec. 3, 

Rule I. — No application for a license or for the renewal of a e. L. Act 
license can be entertained unless proof of the consent of the local ■®®' ^ ^^^* 
authority to such application is given to the Board of Trade. 

Rule II. — ^When applications for provisional orders authorising 
the supply of electricity within the district of any local authority 
are received by the Board of Trade from such local authority, and 
also from any other authority, company, or person, the Board of 
Trade will give a preference to the application of the local autho- 
rity of the district in every case where, in the opinion of the 
Board of Trade, no special circumstances exist which render such 
a preference inexpedient. 

Application and Deposit. 

Rule III.— Every application for a license or provisional order page 7. 
must be made by a memorial signed by or on behalf of the appli- 
cants, headed with a short title descriptive of the proposed 
undertaking (corresponding with that at the head of the adver- 
tisement hereinafter mentioned), addressed to the Board of Trade, 
and praying for a license or provisional order. With the 
memorial must be deposited six copies of the license or order, as 
proposed by the applicants, with the schedule or schedules (if any) 
referred to therein. 

Rule IV. — The deposited copies of the proposed license or order 
must be in print. They must be printed on one side only of the 
page of paper, so as to leave the back of the page blank, and each 
schedule annexed must begin a new page. 

The names and addresses of the parliamentary agents or 
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Snlesy 1882, solicitors for the license or order must be printed on the outside 
of the draft. 

There must be a notice at the end of the draft, stating that 
objections are to be made by letter addressed to the Board of 
Trade, marked on the outside of the cover enclosing it " Electric 
Lighting Act," and that this letter is to be sent to the Board of 
Trade within two months from the date of the newspaper con- 
taining the first advertisement of the application. 
The draft must contain, amongst other things — 

• \'ft^^' 1. Address and description of the applicants. 

E. L. Act, 2. A description of the proposed area of supply, 

sees. 3,4, 6 g ^ statement of the purposes for which a supply is to be 

E. L. Act, given, viz., any or all of the public or private purposes 

*^*'* ' specified in section 3 of the Act. 

4. A general description of the proposed works. 
E. L. Act, 5. Provisions concerning the breaking up of streets not re- 

pairable by a local authority, and concerning interference 
with railways and tramways, where powers are sought to 
be obtained by the license or order for those purposes. 
E. L. Act, 6. Conditions of supply, including price, nature and amoimt 

■®®- ^' of supply, obligation to supply, &c. 

E. L. Act, 7. Period for which concession is sought. 

'^^ 3 (2), 3^ Provisions for securing the safety of the consumer and of 

E. ii. Act, the public from injury by shock, fire, or otherwise. 

E^L^Act ^' Provisions for enforcing the performance by the under- 

sec. 6 (/)* takers of their duties in relation to the supply of electri- 

city, and for the revocation of the license or order where 
the undertakers fail to perform such duties. 

The applicants are also to deposit a sufficient number of such 
printed drafts at offices in London, and within the proposed area 
of supply to be specified in the advertisement, such copies to be 
there furnished to all persons applying for them, at a price of not 
more than one shilling each. 

Kule V. — There must also be deposited with the memorial — 

A published map of the district on a scale of not less than 
one inch to a mile, or if there is no published map, then 
the best map procurable showing the boundaries of the 
proposed area of supply, and the streets and other places 
in, over, or along which it is proposed to place any electric 
lines or other works. 
A copy of the said map is also to be deposited for public 
inspection — 
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In England or Ireland, in the office of the clerk of the peace Bnles, 1882. 

for every county, riding, or division, and of the local 

authority of every district ; 

In Scotland in the office of the principal sheriff clerk, for 

every county, district or division, and of the local authority 

of every district 

in which the proposed area of supply or any part thereof is 
situate. 
Rule VI. — There must also be deposited with the memorial, — 

1. A list of the local authorities in whose districts the area Page 7. 
of supply is situate. 

2. A list of the streets not repairable by a local authority, e. L. Act, 
and of the railways and tramways (if any) which the S^^^^ 
applicants propose to take powers to break up. 

3. A list of the canals and navigable rivers (if any) which E. L. Act, 
the undertakers will be empowered under the license or "^' ' 
order to cross. 

4. A statement of the capital proposed to be expended and P»«« 8. 
employed in connexion with the undertaking, and the 
mode in which such capital is to be provided. 

5. If the applicants are a company incorporated under the 
provisions of the Companies' Acts, a copy of the memo- 
randum and articles of association. 

6. A fee of 501. by cheque payable to an "Assistant Secretary 
of the Board of Trade," to cover ordinary expenses. If in 
consequence of inquiries or otherwise, additional expense 
is incurred, the amount will be charged to the applicants 
and must be paid by them in addition to the ordinary fee. 

7. Where the undertakers under any license, order, or special 
Act desire the consent of the Board of Trade to enable 
them to break up any street not repairable by a local 
authority, or any railway or tramway which they are not 
empowered to break up under such license, order, or special 
Act, the memorial must specially request such consent, and 
must describe accurately the street, railway, or tramway 
which they propose to acquire power to break up. 

Rule VII. — ^Where the approval or consent of any local authority e. L. Act, 
is required to any application for a license or order, such approval ■**'• ^ t^"^)* 
or consent must be given by a resolution passed at a special page^ g^ 12. 
meeting of the local authority held after one month's previous 
notice of the same, and of the purpose thereof, has been given in 
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Bnles, 1882. the maimer in which notices of meetings of such local authority 
are usually given, and the fact that such a resolution was duly 
passed, must be proved by furnishing a certificate signed by the 
secretary or clerk to such local authority embodying copies of the 
notice and of the resolution, and certifying that the notice was 
duly given and the resolution duly passed. 
E. L. Act, Rule VIII. — In any case where a local authority, company, or 

*^' ^ '• person is required by the Act to give notice to the local authority 
of the district, " in such manner as the Board of Trade may direct 
or approve," such notice shall be given in writing, and shall be 
served, either by leaving the same at the offices of the said local 
authority on or before the appointed day, or by forwarding the 
same by post in a registered letter, so that the same would in 
ordinary course of post be delivered on or before the appointed 
day. 

Page 6. Pivcedure. 

Rule IX. — Applicants for a license or provisional order must 
proceed as follows, subject in the case of a license to the applica- 
tion having been previously entertained by the Board of Trade, 
vide Rule L : — 
roc 3(6)*' They shall publish notice by advertisement of their applica- 

Page 16. tion, or in the case of a provisional order, of their intended 
application, and every such advertisement shall contain the 
following particulars: — 

1. The objects of the application. 

2. Address and description of applicants. 

3. A general description of the nature of the proposed works. 

4. A description of the proposed area of supply. 

6. The names of the streets and other places in, over, or along 
which it is proposed to place any electric lines or other works. 

6. A list of the streets not repairable by a local authority, and 
of the railways and tramways (if any) which the applicants 
propose to take powers by the license or order to break up. 

7. A list of the canals and navigable rivers which the under- 
takers will be empowered under the license or order to cross. 

8. An office in London, and another office within the proposed 
area of supply, at which printed copies of the draft license or order 
when applied for, and of the license or order when made, can be 
obtained at a price of not more than one shilling each. 

The advertisement is to be headed with a short title, descriptive 
of the undertaking (corresponding with that at the head of the 
memorial), and it must state that every local or other public 
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The October 
authority, company, or person desirous of making any represent- Bules, 1882^ 

ation to the Board of Trade, or of bringing before them any 
objection respecting the application, may do so by letter addressed 
to the Board of Trade, marked on the outside of the cover en- 
closing it " Electric Lighting Act," within two months from the 
date of the newspaper containing the first advertisement. 

The advertisement is to be inserted, once at le€tst in each of two 
successive weeks in one and the same newspaper, published and 
circulating in the proposed area of supply, or in such other news- 
paper as the Board of Trade may direct ; and once at least in the 
London, Edinburgh, or Dublin Gazette, accordingly as the proposed 
area of supply is situate in England, Scotland, or Ireland 

Bule X. — Ldl all cases of applications for a license, renewal of E. L. Act, 
license, or provisional order, to which objection is made by any ^j^ ^^1 
person locally interested, the Board of Trade will, if either the ■•c- 5» B. of 
applicants or the objectors so desire, hold a local inquiry, of which g^, 2, 3. ' 
due notice will be given. 

Rule XL — ^If any local or other public authority, company, or 
person desires to have any clauses or other amendments inserted 
in the license or order, they must deliver the same to the parlia- 
mentary agents or solicitors for the order, and also to the Board 
of Trade, on or before the time limited for bringing objections 
(two months, — see Rule IX. [8] ). 

Rule XII. — ^When a license or provisional order is ready, and e. L. Act, 
before the same is delivered, the applicants must deposit at the *®^- ^^' 
office of the Board of Trade a description of the lands (if any) 
which they propose to purchase for the purposes of the license or 
provisional order, and must produce to the Board of Trade the 
contracts for the purchase of all such lands. 

*No license or provisional order shall have any effect imless, 
and until, the applicants have deposited at the office of the Board 
of Trade a description of the lands (if any) which they propose to 
acquire for the purposes of the license or provisional order, and 
have produced to the Board of Trade contracts for the acquisition 
of all such lands. 

*This amendment vxia made in April, 1883, 

Rule Xin. — ^When a license or provisional order has been made 
by the Board of Trade and delivered to the applicants, they shall 
forthwith deposit printed copies for public inspection in the offices 
specified in Rule V., and shall supply copies to all persons applying 
for the same, and shall further publish the same as the Board of 
Trade may direct. 
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The October 

Bulesi 1882. Special Provisions as to Provisional Orders, 

Rule XIV. — In the case of provisional orders the following 
additional regulations must be observed : — 

1. The advertisements must be inserted in October or November. 

2. A copy of the advertisement and map must be deposited o^i 
or before the SOth November in the oflBces specified in Rule V., and 
at the Board of Trade. 

3. The memorial must be lodged on or before 2l8^ December, 

4f. The parliamentary agents or solicitors for the order must be 
prepared to prove compliance with the provisions of the Act and 
these rules by the 25th January, and all such proofs must be 
completed on or before the 25th February. Six days' notice will 
be given of the day and hour at which such agents or solicitors 
are to attend for the purpose at the Board of Trade, and printed 
forms of proof will accompany the notice. These forms should 
be filled up and brought with the requisite documents to the 
Board of Trade at the time fixed for receiving proof. 

The Board of Trade, 

October 1882. T. H. Farrer, 

Secretary. 

Note. — These Rules are with the following exceptions the same 
as those issued in August last 

Mule F. The words " the lands which the applicatits pi'opose to 
take for tlie purposes of the license or order'' have been omitted. 

Rule IX, The wording of the first few lines of this Rule have 
been altered in order to make its meaning more char. 
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(A) LICENSES. ^e 

THE ELECTRIC LIGHTING ACT, 1882. 

(Proofs required by the Board of Trade of due compliance, 
by the applicants, with the requirements, Ifo special time for 
the lodging of these proofs has been prescribed, but they 
mtist be completed before the Hcense isjmaUy granted.) 

BOARD OF TRADE, Railway Department. 

xr 1 /fix . PROOFS 

tieuktrB not npplic- Required by the Board of Trade of Compliance Page 13. 

aJbU should he struck .j.t_ xi_ t» • • j? ai. t.i ± • t • t-j.* 

out and marked in- With the rrovisions of the Electnc Lighting 
ajfu^. Act, 1882, and the Rules made by the Board 

2. Proof must be j.mjjT.A 

given in the manner of Trade under that Act. 

specified in the mar- 

« 

^3. Statutory deda- I. TiTLE OF LICENSE. 

rcUions must be 

stamped. jj^ j^^^^ ^^ APPLICANTS. 



Where Application is mxide by a Local Au- e. L. Act, 
thority, not being the Local Authority of tlte ^^' ^ ^^^* 
whole of the area proposed to be supplied. 
Proof thai the Application is made with the 
Consent of any or every other Local Autho- 
rity having Juinsdiction within ihe area. 

By affidavit or sta- IIL will prove E. L. Act. 

SJ^I^tl^** the application for a license is made with gSi^*/)^'^* 
atuhorities as an ex- the consent of every local authority (other than 
SSf •<?l*^cSJ; tl^e applicants') having jurisdiction within the 
or certificates, area or any part of the area within which a 

* For t>roof that applidation ii taoade in panraanoe of reso- 
lution paaaed by Local Authority applying see Proof V. 

G 
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Ltoense 

Fioofiu supply of electricity is proposed by the license to 

be furnished, given in the case of each such local 
authority in pursuance of a resolution passed at 
a special meeting of the local authority held after 
one month's previous notice of the same, and of 
the purpose thereof, had been given in the 
manner in which notices of meetings of such 
local authority are usually given, and will pro- 
duce in the case of each such local authority a 
certificate signed by the secretary or clerk to such 
local authority, embodying copies of the notice 
and of the resolution, and certifying that the 
notice was duly given and the resolution duly 
passed. 

Where application is made by a Company or 
person not being a Local Avihority, Proof 
that it is made with the Consent of every 
Local Authority Jiaving Jurisdiction within 
the proposed area of supply, 

E. L. Act, rV. will prove By affidavU or sia- 

SSirid"?. that the appUcation for a license is made with J;^J«f^^ 
the consent of every local authority having juris- atuhorities as an ex- 
diction within the area or any part of the area ^'^e^c^^ 
within which a supply of electricity is proposed orcertificaUs, 
by the license to be furnished, given in the case 
of each such local authority in pursuance of a 
resolution passed at a special meeting of the local 
authority held after one month's previous notice 
of the same, and of the purpose thereof, had been 
given in the manner in which notices of meetings 
of such local, authority are usually given, and 
will produce in the case of each such local au- 
thority a certificate signed by the secretary or 
clerk to such local authority embodying copies 
of the notice and of the resolution, and certifying 
that the notice was duly given and the resolution 
duly passed. 

Where the Applicants are a Local Avihority, that 
Application is made in pursuance of a Be* 
solution passed at a Special Meeting of such 
K L Act Local Authority, 

8©c. 3 (6) ' V* will prove By prodwUonqfc^' 
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that the application for a license is made in pur- Lioonse 
suance of a resolution passed at a special meeting "^o«« 
of the local authority held after one month's 
previous notice of the same, and of the purpose 
thereof, had been given in the manner in which 
notices of meetings of such local authority are 
usually given, and will produce a certificate 
signed by the secretary or clerk to such local 
authority, embodying copies of the notice and of 
the resolution, and certifying that the notice was 
duly given and the resolution duly passed. 

Deposits on Application. 

By afiiUivU by rta- yi. will prove Rules 3, 5 

ttUcry dedamUcUt or , . , ^ m i» -» and 0. 

ptr9onaUy. that the appucants deposited at the office of the 

Board of Trade, — 

(a.) A memorial, signed by or on behalf of the 
applicants, headed with a short title de- 
scriptive of the proposed undertaking, 
addressed to the Board of Trade, and 
praying for a license. 

(6.) Six copies of the printed draft of the 
license as proposed by the applicants, with 
the schedule or schedules (if any) referred 
to therein. 

(c.) A list of the local authorities in whose 
districts the area of supply is situate. 

(d) A list of the streets not repairable by a 
local authority, and of the railways and 
tramways (if any) which the applicants 
propose to take powers to break up. 

(e.) A list of the canals and navigable rivers 
(if any) which the undertakers will be 
empowered under the license to cross. 

(/.) A statement of the capital proposed to be 
expended and employed in connexion with 
the undertaking, and the mode in which 
such capital is to be provided. 

(gfi) If the applicants are a company incorpo- 
rated under the provisions of the Com- 
panies' Acts, a copy of the memorandum 
and articles of association. 

(/i.) A fee of 60Z. by cheque payable to an 

G S 
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Lioense 

Froo& "Assistant Secretary of the Board of 

Trade." 

(i.) A published map of the district on a scale 
of not less than one inch to a mile, or if 
there is no published map, then the best 
map procurable showing the boundaries 
of the proposed area of supply, and the 
streets and other places in, over, or along 
which it is proposed to place any electric 
lines or other works. 

Rule 4. VII. will prove ByaffidavU w atofti- 

in regard to the draft license : '^ dtdaraiUm. 

(a.) That the drafts of the proposed license are 
in the form required by Rule 4, and con- 
tain a notice at the end of the draft, 
stating that objections are to be made by 
letter addressed to the Board of Trade, 
marked on the outside of the cover en- 
closing it, " Electric Lighting Act," and 
that such letter is to be sent to the Board 
of Trade within two months from the date 
of the newspaper containing the first ad- 
vertisement of the application. 

(&.) That the draft contains amongst other 
things, — 

1. Address and description of the applicants. 

2. A description of the proposed area of 

supply. 
E. L. Act, 8. A statement of the purposes for which a 

■ec. 3, Rule 4. Supply is to be given, viz., any or all of 

the public or private purposes specified 

in section three of the Act. 
4. A general description of the proposed 

works. 
E. L. Act, 5. Provisions concerning the breaking up of 

Kale 4.' streets not repairable by a local autho* 

rity and concerning interference with 

railways and tramways, where powers 

are sought to be obtained by the license 

for those purposes. 
6. Conditions of supply, including price 
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lioense 
nature and amount of supply, obliga- Ytooh. 
tion to supply, &c. 

7. Period for which concession is sought. 

8. Provisions for securing the safety of the 

consumer and of the public from injury 
by shock, fire, or otherwise. 

9. Provisions for enforcing the performance 

by the undertakers of their duties in 
relation to the supply of electricity and 
for the revocation of the license where 
the undertakers fail to perform such 
duties. 

By affidavU, by sta- YIIL will prove Bales 4 and 9. 

mcry^d^^ or ^^^ ^ sufficient number of printed copies of the 

draft license were deposited at the office in 
London, and also at the office within the proposed 
area of supply specified in the advertisement 
hereinafter referred to, such copies to be there 
furnished, at the price of not more than one 
shilling each, to all persons applying for them. 

By afidavU, by Ha^ IX will prOVe Eule 5. 

n^dS^-Z that the appUcants did deposit for pubUc in- 

receipts. spection : — 

a. {Ifvn England orlrdaTid.) At the office of 
the Clerk of the peace for every county, 
riding, or division, and of the local autho- 
rity of every district. 
6. (If in Scotland.) At the office of the 
principal sheriff clerk for every county, 
district, or division, and of the local 
authority of every district, 
in which the proposed area of supply or any part 
thereof is situate, a published map of the district 
on a scale of not less than one inch to a mile, or 
if there is no published map, then the best map 
procurable showing the boundaries of the pro- 
posed area of supply, and the streets and other 
places in, over, or along which it is proposed to 
place any electric lines or other works. 
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LioenBe 

Proofii. Advertidements after Application is Erdertaxned 

by Board of Trade. 

E. L. Act, X. will prove By production of the 

RuieV^^' the publication in the following newspapers ; viz., *>c«»«»^' 
The 

Cassette of the 
and the 
of the 

and of the of the notice, which is 

prescribed by subsection 5, section 3, of the Act, 
of the application for a license, and (if not already 
furnished) will produce a copy of the Gazette 
and newspapers containing such notice. 

£. L. Act, XI. will prove By affidavit cr Uatu^ 

SSiaV^^' that the published notices are copies of each ^ ^^^^'^^^^ ' 
other, and that they contain the following 
particulars: — 

1. The objects of the application. 

2. Address and description of applicants. 

8. A general description of the nature of the 
proposed works. 

4. A description of the proposed area of 

supply. 

5. The names of the streets and other places 

in, over, or along which it is proposed to 
place any electric lines or other works. 

6. A list of the streets not repairable by a 

local authority and of the railways and 
tramways (if any) which the applicants 
propose to take powers by the license to 
break up. 

7. A list of the canals and navigable rivers 

which the undertakers will be empowered 
under the license to cross. 

8. The address of an office in London, and of 

another office within the proposed area of 
supply, at which printed copies of the 
draft license, and of the license when 
made, can be obtained at a price of not 
more than one shilling each. 
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License 

By afidavU or hy XII. will prOVe Pr00& 

tUUuUiry declara- ,-», .^ , , . . . t -• i . i PnU o 

Hon, that the whole notice was included in one adver- ^"*' **• 

tisement, headed with a short title descriptive of 
the undertaking corresponding with that at the 
head of the memorial. 

» „ Xin. will prove " 

that the advertisement was inserted once at least 
in each of two successive weeks in some one and 
the same newspaper published and circulating in 
the proposed area of supply; or (as the case 
may be) in such other newspaper as the Board 
of Trade may have directed, and will produce 
such written direction. 

„ „ XIV. will prove », 

that the advertisements state that every local or 
other public authorit}^ company, or person 
desirous of making any representation to the 
Board of Trade, or of bringing before them any 
objection respecting the application, may do so 
by letter addressed to the Board of Trade, 
marked on the outside of the cover enclosing it 
" Electric^Lighting Act,** within two months from 
the date of the newspaper containing the first 
advertisement. 

Acquirement of Lands. 

By qffidavU, by Ha- XV. will prove ^ h^^^* 

^SS^'^^'S^ that the appUcants have deposited at the office SSe 12. 

produohnqfthe ccn- of the Board of Trade a description of the lands 

(if any) which they propose to purchase for the 
purposes of the license, and must produce to the 
Board of Trade the contracts for the purchase of 
all such lands. 

Board of Trade (Railway Department), 
December, 1882. 
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(B) PROVISIONAL ORDERS. 

THE ELECTRIC LIGHTING ACT, 1882. 

Page 8. {Proofs required by the Board of Trade of due compliance by the 

applicants with the requirements. These proofs must be 
prepared before January 2oth. After that day, six days* 
notice will be given to the applicants to attend and give in 
their proofs, which must be completed on or before Feb. 25th. 
This form should be filled up and brought to the Board of 
Trade with the requisite documents, at the time fijxed for 
receiving the proofs, Rvle XIV.) 

SESSIOH 1883. 
BOARD OP TRADE, Railway Department. not»-i. TUpar^ 

ttctdan noi aj^pUe- 
PROOFS able should be strwk 

out and marked tit- 

Required by the Board of Trade of Compliance applicable. 

with the Provisions of the Electric Lichtinir .2. ^J^f «»«*< ^ 

A L ^o/»« in-rfci 11 .iV» ^ given tn the vuinn^ 

Act, 1862, and the Rules made by the Board specified m the mar- 
of Trade under that Act. ^"- „ 

3. Statutory decla- 
X m Tfc_ •% rations mtist be 

I. Title of Provisional Order stamped. 

District. 
Electric Lighting. 

IL Name of Promoters. 



Notices to be Served on Local Authorities ^mthin 
Otic Month from the Passing of the Act. 

K-L. Act, III. will prove By affidavit or statu- 

Ral« 8. Eledric Lighting Act, 1882, the notice prescribed ****• *" «» ««***, 

by section 4, sub-section 1, of that Act, that a T^^*^f 
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Provisional 
Provisional Order is intended to be applied for Order Proofs, 
was served upon every local authority (not being 
themselves the undertakers) within whose dis- 
trict it is proposed that the supply of electricity 
should be authorised, that such notice was given 
in writing, and was served, either by leaving the 
same at the offices of the said local authority on 
or before the appointed day, or by forwarding 
the same by post in a registered letter so that the 
same would in ordinary course of post be delivered 
on or before the appointed day. 

Where the Undertakers are a local auOuority, that 
the Application is made in pursuance of a 
Resolviion passed at a Special Meeting of 
such Local Authority, 

Bv production o/cer- IV. will prove E. L. Act, 

ti/kaie. ^Yioi the application for a Provisional Order is ^^^7^^^^' 

made in pursuance of a resolution passed at a 
special meeting of the local authority held after 
one month's previous notice of the same, and of 
the purpose thereof, had been given in the man- 
ner in which notices of meetings of such local 
authority are usually given, and will produce a 
certificate signed by the secretary or clerk to 
such local authority, embodying copies of the 
notice and of the resolution, and certifying that 
the notice was duly given and the resolution 
duly passed. 

Advertisements in October 07* November, 

By produethn qfthe ^' wiU prove B. L. Act, 

documents. the publication in October or November in the JSe 9.*^* 

following newspapers : viz., The 
Gazette of the 
and the 
of the 

and of the of the notice, which is 

prescribed by sub-section 5, section 3, of the Act, 
of the intention of the promoters to apply for a 
provisional order, and (if not already furnished) 
will produce a copy of the gazette and newspapers 
containing such notice. 
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UoeiiBe 

Frooflu supply of electricity is proposed by the license to 

be furnished, given in the case of each such local 
authority in pursuance of a resolution passed at 
a special meeting of the local authority held after 
one month's previous notice of the same, and of 
the purpose thereof, had been given in the 
manner in which notices of meetings of such 
local authority are usually given, and will pro- 
duce in the case of each such local authority a 
certificate signed by the secretary or clerk to such 
local authority, embodying copies of the notice 
and of the resolution, and certifying that the 
notice was duly given and the resolution duly 
passed. 

Where appliccUion is made by a Company or 
person not being a Local Authority, Proof 
that it is made with the Conseni of every 
Local Authority having Jurisdiction within 
the proposed area of supply. 

E. L. Act, IV. will prove By affidavii or Ua- 

B^^W. that the appUcation for a license is made ^ith^:^^J^^^ 
the consent of every local authority having juris- authorities cm an ex- 
diction within the area or any part of the area ^"^^^^cSi^^ 
within which a supply of electricity is proposed or ee^iyicates, 
by the license to be furnished, given in the case 
of each such local authority in pursuance of a 
resolution passed at a special meeting of the local 
authority held after one month's previous notice 
of the same, and of the purpose thereof, had been 
given in the manner in which notices of meetings 
of such local authority are usually given, and 
will produce in the case of each such local au- 
thority a certificate signed by the secretary or 
clerk to such local authority embodying copies 
of the notice and of the resolution, and certifying 
that the notice was duly given and the resolution 
duly passed. 

Where the Applicants are a Local Authority, thai 
Application is made in pursuance of a Re* 
solution passed at a Special Meeting of such 
« V . . Local Audhorityt 

A. li Aot| ^*. ,,- 

sec. 3 (6) ¥• Will prove By production qf rtf « 

Rule 7> i^ciuei 
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that the application for a license is made in pur- Liconse 
suance of a resolution passed at a special meeting "^o«. 
of the local authority held after one month's 
previous notice of the same, and of the purpose 
thereof, had been given in the manner in which 
notices of meetings of such local authority are 
usually given, and will produce a certificate 
signed by the secretary or clerk to such local 
authority, embodying copies of the notice and of 
the resolution, and certifying that the notice was 
duly given and the resolution duly passed. 

Deposits on Application, 

fH^A^f^ ^ '^" VI. will prove Rules 3, 5 

ttUorjf dedaraUwh <w . i /« and 6 

ptr9onaUy, that the applicants deposited at the oflBce of the 

Board of Trade, — 

(a.) A memorial, signed by or on behalf of the 
applicants, headed with a short title de- 
scriptive of the proposed imdertaking, 
addressed to the Board of Trade, and 
praying for a license. 

(6.) Six copies of the printed draft of the 
license as proposed by the applicants, with 
the schedule or schedules (if any) referred 
to therein. 

(c.) A list of the local authorities in whose 
districts the area of supply is situate. 

(d) A list of the streets not repairable by a 
local authority, and of the railways and 
tramways (if any) which the applicants 
propose to take powers to break up. 

(e.) A list of the canals and navigable rivers 
(if any) which the undertakers will be 
empowered under the license to cross. 

(/.) A statement of the capital proposed to be 
expended and employed in connexion with 
the undertaking, and the mode in which 
such capital is to be provided. 

{g) If the applicants ai^e a company incorpo- 
rated under the provisions of the Com- 
panies' Acts, a copy of the memorandum 
and articles of association. 

Qi) A fee of 50Z. by cheque payable to an 

G 3 
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Lioeiifld 
Fn)o&. ''Assistant Secretary of the Board of 

Trade." 

(i) A published map of the district on a scale 
of not less than one inch to a mile, or if 
there is no published map, then the best 
map procurable showing the boundaries 
of the proposed area of supply, and the 
streets and other places in, over, or along 
which it is proposed to place any electric 
lines or other works. 

Rule 4. VII. will prove 5y qffidavU or statu- 

in regard to the draft license : ^^ dedaratian. 

(a.) That the drafts of the proposed license are 
in the form required by Rule 4, and con- 
tain a notice at the end of the draft, 
stating that objections are to be made by 
letter addressed to the Board of Trade, 
marked on the outside of the cover en- 
closing it, "Electric Lighting Act," and 
that such letter is to be sent to the Board 
of Trade within two months from the date 
of the newspaper containing the first ad- 
vertisement of the application. 

(&.) That the draft contains amongst other 
things, — 

1. Address and description of the applicants. 

2. A description of the proposed area of 

supply. 
E. L. Act, 3* A statement of the purposes for which a 

■ec. 3, Rule 4. supply is to be given, viz., any or all of 

the public or private purposes specified 

in section three of the Act* 
4. A general description of the proposed 

works. 
E. L. Aot, 5, Provisions concerning the breaking up of 

Raia 4. streets not repairable by a local autho* 

rity and concerning interference with 

railways and tramways, where powers 

are sought to be obtained by the license 

for those purposes. 
6. Conditions of supply, including price 
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lioense 
nature and amount of supply, obliga- Pwofe. 

tion to supply, &c. 

7. Period for which concession is sought. 

8. Provisions for securing the safety of the 

consumer and of the public from injury 
by shock, fire, or otherwise. 

9. Provisions for enforcing the performance 

by the undertakers of their duties in 
relation to the supply of electricity and 
for the revocation of the license where 
the undertakers fail to perform such 
duties. 

By afidavU, by tta- VIIL will prove Bales 4 and 9. 

^jjMy^temrtoii, or ^^^^ ^ sufficient number of printed copies of the 

draft license were deposited at the office in 
London, and abo at the office within the proposed 
area of supply specified in the advertisement 
hereinafter referred to, such copies to be there 
furnished, at the price of not more than one 
shilling each, to all persons applying for them. 

By OfgidavU, by ata- IX will prove Bala 5. 

g^jy;^^^^ that the applicants did deposit for pubUc in- 

receipta. spection : — 

a. (Jfvn England or Ireland.) At the office of 
the Clerk of the peace for every county, 
riding, or division, and of the local autho- 
rity of every district. 
5. (If in Scotland.) At the office of the 
principal sheriff clerk for every county, 
district, or division, and of the local 
authority of every district, 
in which the proposed area of supply or any part 
thereof is situate, a published map of the district 
on a scale of not less than one inch to a mile, or 
if there is no published map, then the best map 
procurable showing the boundaries of the pro- 
posed area of supply, and the streets and other 
places in, over, or along which it is proposed to 
place any electric lines or other works. 
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Proofc. Advertisements after Application is Entertavaed 

by Board of Trade. 

E. L. Act, X, will prove By productian of the 

SSieV^*' the publication in the following newspapers ; viz., ^'^^^w^*^- 
The 

Gazette of the 
and the 
of the 

and of the of the notice, which is 

prescribed by subsection 5, section 3, of the Act, 
of the application for a license, and (if not already 
furnished) will produce a copy of the Gazette 
and newspapers containing such notice. 

£. L. Act, XI. will prove By affidavit or staiu- 

g*:^g^^)» that the published notices are copies of each^ ^^^ 

^ ' other, and that they contain the following 

particulars : — 

1. The objects of the application. 

2. Address and description of applicants. 

3. A general description of the nature of the 

proposed works. 

4. A description of the proposed area of 

supply. 

5. The names of the streets and other places 

in, over, or along which it is proposed to 
place any electric lines or other works. 

6. A list of the streets not repairable by a 

local authority and of the railways and 
tramways (if any) which the applicants 
propose to take powers by the license to 
break up. 

7. A list of the canals and navigable rivers 

which the undertakers will be empowered 
under the license to cross. 

8. The address of an office in London, and of 

another office within the proposed area of 
supply, at which printed copies of the 
draft license, and of the license when 
made, can be obtained at a price of not 
more than one shilling each. 
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Idoense 

Byt^avUorby XLl. will prOVe Roofc. 

Hon. that the whole notice was included in one adver- *^* *• 

tisement, headed with a short title descriptive of 
the undertaking corresponding with that at the 
head of the memorial. 



>» n 



Xin. will prove »• 

that the advertisement was inserted once at least 
in each of two successive weeks in some one and 
the same newspaper published and circulating in 
the proposed area of supply; or (as the case 
may be) in such other newspaper as the Board 
of Trade may have directed, and will produce 
such written direction. 

„ „ XIV. will prove #» 

that the advertisements state that every local or 
other public authority, company, or person 
desirous of making any representation to the 
Board of Trade, or of bringing before them any 
objection respecting the application, may do so 
by letter addressed to the Board of Trade, 
marked on the outside of the cover enclosing it 
" Electric^^Lighting Act," within two months from 
the date of the newspaper containing the first 
advertisement. 

Acquirement of Lands, 

By afidavU, by ata- XV. wiU prOVe ^ \^^> 

?J52!i^K^^ have deposited at the office SSe 12. 

production qf the am- of the Board of Trade a description of the lands 

(if any) which they propose to purch&se for the 
purposes of the license, and must produce to the 
Board of Trade the contracts for the purchase of 
all such lands. 

Board of Trade (Bailway Department), 
December, 1882. 
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Momoraii- 
dmn, standard system in these clauses, and it is not proposed at first to 

Feb. 26) 1883. give a right either to the local authority or to private consumers 

to demand a supply for public or private lighting on any other 

system : the provision is made that with the approval of the 

Board of Trade any other system may be substituted. Of course 

by agreement any system whatever may be employed, provided 

that it complies with the regulations as to safety and otherwise, 

special provision being made in the clauses that if it is desired to 

supply at high tension for arc lighting or other purposes this 

may be done imder special regulations. 

4. As to Time of Supply. 

It is proposed that this should be continuous, subject to six 
months' grace upon first commencing supply, when the under* 
takers need only supply between simset and sunrise, and to a 
power on the part of the Board of Trade to permit special inter- 
missions for the purposes of testing or otherwise. It may, how- 
ever, be well for local authorities to consider in every case how 
far continuous supply is desirable for their district ; as, however 
necessary it may be thought in crowded cities, where artificial 
light may probably be in constant demand, where there is only a 
slight demand in the daytime, as in country towns, the small 
additional convenience may not improbably be more than counter* 
balanced by the much higher price which must almost of 
necessity be charged for electricity where there is a continuous 
instead of an intermittent supply. 

5. As to PHce. 

It is proposed that electricity should in all cases be charged for 
by meter ; but as at present it seems doubtful whether there is 
any reliable meter for quantity or energy, a power is given to 
the undertakers to charge for the present, and until the Board of 
Trade otherwise direct, by the maximum current required, and 
the number of hours during which electricity is used. The 
latter, however, does not seem a very satisfactory mode of 
charging, and it is hoped it may soon be dispensed with, as there 
seems to be no doubt that meters for quantity and energy will 
soon be perfected for practical use. 

6. As to Limitation of PivJUs, Revision of Pnces, 

Monopoly, Jkc. 

No clauses are inserted dealing with the above subjects. In 
the ease of companies the undertaking can be purchased by the 
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Hdmoiaii" 
local authority at farthest at the end of 21 years at the then ^°^qm 
value of the plant. In the meantime there is, in the first place, ® ' ^ 
the competition with gas, which is likely to be very severe ; and, 
in the second place, the potential competition with other under- 
takers to keep down prices, as the Board of Trade see no reason 
whatever why such last-mentioned competition should not be an 
active and potent force. The accounts of the undertakers are 
open to all. No monopoly is, undei^ the Act or the Provisional 
Order, granted or intended to be granted to them ; and should 
they neglect their duties in the district, or charge exorbitant 
prices, there is nothing to prevent the immediate grant of a 
license or Provisional Order to a competing set of undertakers 
within the same district. In the case of local authorities there 
will be not only competition to look to, but also public opinion, 
and the Board of Trade prefer to rely upon the above considera- 
tions rather than to attempt to impose artificial restrictions, 
which, in other cases, have not proved too successful. 

N.B. — Any person desirous of offeHng any cnticisma or 
stiggestions with regard to these clauses is requested to do so by 
letter, addressed to the Board of Trade, and marked on the out-' 
side of the cover enclosing it " Elective Lighting Act" on or before 
the \4ith day of March next. 

Board of Trade, T. H. Farreb. 

26th February, 1883. 

(Then follov the proposed model clauses. As however these have been 
modified they are here omitted, and the reader is referred to the ordto 
issued in April, 1883, page 98.) 



R 



98 



PROVISIONAL ORDER. 



( The following is Ute form qf Provisional Order about to he issued to the Brush Com- 
pany enabling them to light that paH qf the parish qf Chelsea whkh lies noHh qf 
Font-street and Orove-place, It is ofcMurse subject to alteration by ParUamenl at 
the instance of any interested parties, hut it supplies a model of the form which is 
ifUended to be adhered to as far as possible ; hut of course in different districts, 
a7id with different undertakers, theprovisi<ms will vary, especially where the under- 
takers are a local authority. The form of a license will probably very dosdy 
resemble that of the provisional order. Note also that drc^ft licenses or orders 
inust have appended to them the notice required by Rule IV, See form 11.) 
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CHELSEA ELECTRIC LIGHTING. 

Provisional Order autliorisi'iig tlie Metropolitan (Bi^ush) Electric 
Light and Power Company, Limited, to erect and maintain 
Elect Ac Lines and Works, and to supply Electricity within the 
Parish of Chelsea, in the County of Middlesex, 

Preliminai*y, 
1. This order may be cited as " The Chelsea Electric Lighting 
Order, 1883." 
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Frovisional 
2. This order is to be read and constructed subject in all respects Order. 

to the provisions of the Electric Lighting Act, 1882, and of any j^^^®^^®^. 
other Acts or parts of Acts incorporated therewith, which said tion. 
Acts and parts of Acts are in this Order collectively referred to 
as " the principal Act " ; and the several words, terms, and expres- E. L. Act, 
sions to which by that Act meanings are assigned shall have in *®^* ^^' ^^' 
this Order the same respective meanings, provided that in this 
Order — 

The expression " main " shall mean any continuous metallic 
conductor which may be laid down by the undertakers in 
any street or public place, and through which electricity 
may be supplied, or intended to be supplied by the under- 
takers for the purposes of general supply or for charging 
storage batteries used for the purposes of general supply 
The expression " service line " shall mean any continuous 
metallic conductor through which electricity may be 
supplied, or intended to be supplied by the undertakers 
to any particular consumer on the parallel system, either 
from any main or directly from the premises of the 
undertakers : 
The expression " charging main " shall mean a main which 
for the time being is being used solely for the purpose of 
charging storage batteries : 
The expression " distributing main '' shall mean the portion 
of any main which is used for the purpose of giving origin 
to service lines for the purposes of general supply : 
The expression " general supply " shall mean the supply of 
electricity to ordinary consumers, and, unless otherwise 
specially agreed with the local authority, to the public 
lamps, but shall not include the supply of electricity to 
any one or more particular consumers under special 
agreement. 
The expressions "Schedule A.," " Schedule B.," and " Schedule 
C," shall mean the Schedules A., B., and C. to this order 
annexed respectively. 

3. This order shall come into force and have effect upon the day Commence- 
when the Act confirming this order is passed, which date is in ™"^*®^*^'^®'' 
this order referred to as " the commencement of this order." 

Address and Description of the Undertakers. 

4. The undertakers for the purpose of this order are the Address and 
Metropolitan (Brush) Electric Light andPower Company, Limited, ^^j'^JP^*^^ °^ 
beiTig a Company registered under the Companies Acts, 1862 to 
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1880, with limited liability, and having its registered office ai Ifo. 
110, Cannon Street, in the City of London, and having its capital 
divided into 200,000 shares of 51. each. Provided that if the 
undertaking or any part thereof is at any time transferred to any 
other body or persons in accordance with the provisions of this 
order, or of the principal Act, such body or persons shall, from 
the date of such transfer, be the undertakers in relation to such 
undertaking or part thereof for the purposes of this order in lieu 
of the Company above mentioned. 



Area of 
supply. 

£. L. Act, 
sec. 4. 
See also 
clause 19 of 
this order. 



Extension of 
area of 
supply. 

E. L. Act, 
sec. 6 (a), 
clause 22 of 
this order. 



Area of Supply, 

5. The area within which the undertakers are authorised to 
supply electricity under this order shall be the whole of the 
area included in Schedule A. (which said area is more particularly 
delineated upon the map deposited at the Board of Trade by the 
\mdertakers together with this order, and thereon coloured yellow) 
together with so much of the area included in Schedule B. (which 
said area is more particularly delineated upon the map above 
mentioned and thereon coloured blue) as may hereafter be added 
to the area of supply in accordance with the direction of the 
Board of Trade as by this order provided. 

6. At any time after the commencement of this order the under- 
takers may apply to the Board of Trade to direct that any part 
or parts of the area included in Schedule B., and not removed 
from the operation of this order as hereinafter mentioned, shall 
be added to the area of supply. 

Notice of every such application shall be published by public 
advertisement once at least in each of two successive weeks in 
some one and the same local newspaper, and shall be served 
upon the local authority. 

When any such application has been made the Board of Trade 
upon being satisfied that such notice has been duly published, and 
served as aforesaid, and after giving an opportunity to the local 
authority to make representations or objections with reference to 
the application, may, at the expiration of a period of three months 
after the publication of the first of such advertisements, direct all 
or any part of the additions to the area of supply therein specified 
to be made, and the area of supply shall be extended accordingly : 
Provided that if the Board of Trade are of opinion that such 
additions or some of them have not been reasonably or fairly 
selected, having regard to the future development of electric 
lighting in the district, they may refuse to direct the same to be 
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added to the area of supply, except upon the terms that some Order. 

other part or parts of the area included in Schedule B. should Chelsea, 
also be added to the area of supply. 

7. If at any time after the expiration of a period of two years Removal of 
after the commencement of this order the local authority should of arS m!^ 
be desirous that any part or parts of the area included in Schedule eluded in 
B. which may not for the time being be included in the area of from opera- 
supply should be added to the area of supply, they may serve a ^^^^ ^^ ^''^®''* 
notice upon the undertakers requiring them to apply to the Board 
of Trade to direct that such part or parts as particularly specified 
in such notice shall be added to the area of supply ; and if the 
undertakers for the period of three months after the service of 
such notice upon them as aforesaid refuse or neglect to apply to 
the Board of Trade to direct that such part or parts shall be 
added to the area of supply in compliance with the terms of such 
notice, the Board of Trade, upon the application of the local 
authority, and upon being satisfied that such notice has been duly 
served, and that such refusal or neglect has continued for the 
period aforesaid, may direct that such part or parts, or any portion 
thereof, be removed from the operation of this order, either 
absolutely or subject to the contingency of a license or provisional 
order being obtained by some local authority, or by some company 
or person, authorising them to supply electricity within such part 
or parts or portion thereof, and may order any costs and expenses 
incurred by the local authority in connection with any such 
application by them as aforesaid to be paid to the local authority 
by the undertakers ; and where any such part or parts or portion 
thereof may have been removed from the operation of this order 
imder the provisions of this section, the powers of the undertakers 
to apply to the Board of Trade to direct that such part or parts 
or portion thereof, as the case may be, shall be added to the area 
of supply shall absolutely cease and determine from and after the 
date when such removal is directed to take place. 

ThiB division of the area into a compulsory area, and one which either 
the undertakers or, after an expiration of tvo years, the local authority 
or private consumers, may compel the undertakers to extend, is not pre- 
scribed by the Act. It is a matter of convenience. It may have the 
effect of postponing the electric lighting of the parts of the area in 
Schedule B for two years, and practically preventing any other electric 
lighting company from coming there. On the other hand, it subjects 
the undertakers to be compelled to light them after the expiration of 
two years on the application of the local authority or private consumers, 
and this may be a very onerous liability. 
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FiOYiBioiial 
Order. Capital (only Applicable to Companies, see Memorandv/m, 

°^®^^* February 26th, Clause 2). 

Separate 8. The undertakers, within a period of six months after the 

undertaking. Commencement of this order, and before exercising any of the 
powers by this order conferred on them in relation to the 
execution of works, shall cause a sum of not less than thirty 
thousand pounds to be appropriated as a separate capital for the 
purposes of the undertaking, such appropriation being effected 
either by a special resolution setting aside a portion of the capital 
of the undertakers, or in such other manner as may be approved 
of by the Board of Trade, with the consent of the local authority, 
and they shall also within the period aforesaid deposit or secure 
to the satisfaction of the Board of Trade a sum of not less than 
fifteen thousand f^oxmd^ in respect of the said sum so appropriated 
as aforesaid. 

Note. — ^The amount to be appropriated should be inch amount as seema 
reasonably sufficient to be a sufficient guarantee for the proYision of a supply 
of electricity as required throughout the whole of the area included in Scne- 
dule A., not exceeding three-fourths of the estimated cost of the works 
necessary for the purpose. The amount to be deposited or secured should not 
exceed one-half tne amount reouired to execute the works necessary for 
supplying the streete, &c., specially mentioned in Schedule A., and which are 
to be executed under this order within two years. 

If the undertakers fail to appropriate or to deposit or secure 
any such sum as aforesaid in accordance with the provisions of 
th^ section within the said period of six months, or such extended 
period as may from time to time be approved of by the Board of 
Trade, this order may be revoked by the Board of Trade upon 
such terms as they may think just. 

Any sum deposited or secured by the undertakers under the 
provisions of this section shall be repaid or released to them from 
time to time in sums of not less than one thousand pounds, when 
and so soon as it may be certified by an inspector to be appointed 
by the Board of Trade, that amounts equal to the sums so to be 
released or repaid have been expended by the imdertakers upon 
works executed for the purposes of the undertaking, or that dis- 
tributing mains have been duly laid down in accordance with the 
provisions of this order in every street or part of a street specified 
in that behalf in Schedule A., or at such earlier dates and by 
such instalments as may from time to time be approved of by 
the local authority. 

The cost of an electric installation is about Al, to 6{. per incandescent 
lamp. The above sum would therefore not go yeiy far ; but no doubt 
it is as much as the undertakers could be expected to engage to expend 
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for ihe present. This rule gives the undertakers six months after they Older. 

get thek order, to con«der whether they will carry it out. Ohelsea. 

9. Where any part or parts of the area included in Schedule B. Separate 
may be hereafter added to the area of supply by the direction of ^JjJ^J^ ^ 
the Board of Trade \inder the provisions of this order, the under- when area of 
takers, within a period of six months after the date when such ^f^ ^ 
addition is directed to take effect, and before exercising any of 

the powers by this order conferred on them in relation to the 
execution of works within the part or parts so added, shall cause 
the separate capital appropriated for the purposes of the under- 
taking to be increased by a sum not less than such sum as may 
be prescribed in that behalf by the Board of Trade, such appro- 
priation being effected in some such manner as in the last section 
mentioned, and shall also within the period aforesaid deposit and 
secure to the satisfaction of the Board of Trade a sum not less 
than such sum as may be prescribed in that behalf by the Board 
of Trade in respect of the said increase of the separate capital so 
prescribed as aforesaid. 

If in any case the undertakers fail to appropriate or to deposit 
or secure the sums prescribed in that behalf respectively as afore- 
said, in accordance with the provisions of this section within the 
said period of six months after the date when any such addition 
as aforesaid has been directed to take effect, or such extended 
period as may from time to time be approved of by the Board of 
Trade, this order may be revoked by the Board of Trade upon 
such terms as they may think just. 

Any sum deposited or secured by the undertakers under the 
provisions of this section, shall be repaid or released to them when 
and 60 soon as they have executed such works (if any) as may be 
prescribed in that behalf by the Board of Trade, or at such earlier 
dates and by such instalments as may be approved of by the local 
authority. 

10. The undertakers shall, except with the special approval of Separate 
the Board of Trade, to be previously given, at all times cause such ^pii©d for 
sums as may have been appropriated as a separate capital for the ^^^9*^!^.®^ 
purposes of the undertaking, together with such increases thereof 

as may from time to time be made in accordance with the provi- £. L. Act, 
sions of the last preceding section, to be kept appropriated for ■®^* ^' 
the said purposes, and shall keep accounts thereof distinct from 
the accounts kept by them in respect of any other undertaking. 

If the undertakers make default in complying with any of the E. L. Act, 
requirements of this section in respect of the appropriation of any *^^' ^ ^'^'^ 
capital for the purposes of the undertaking, this order may be 
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FxoTiflional 
Order. revoked by the Board of Trade, if they think fit, upon such terms 
Uiieisea. ^ ^Y^ey may think just. 

Nature and Mode of Supply. 
Bescription u^ Subject to the provisions of this order and of the principal 

of systeniB of * c^ r 

supply. Act, the undertakers may supply electricity within the area of 

E. L. Act, supply for all public and private purposes as defined by the 

sees. 3, 4. said Act. 

Such electricity may be supplied by means of any one or more 
of the following systems : 

(a.) The " parallel system," that is to say, a system under 
which the electricity used by each consumer is drawn off 
from a double series of mains (in this order referred to 
as " the positive and negative mains '*),^ in connexion re- 
spectively with the positive and negative poles of the 
immediate source of supply, by means of service lines 
forming a series of parallel circuits : 

(6.) The /series system," that is to say, a system under 
which the whole current is utilized at various points situ- 
ated successively in the same circuit, and is not divided up 
for the purpose of utilisation into different parallel circuits 
which supply different consumers : 

(c.) Any other system which may be approved of by the 
Board of Trade either for general or special use. 

Provided that under no such system shall the undertakers permit 
any part of any circuit to be connected with earth unless such 
connexion is hereafter approved of by the Board of Trade, with 
the concurrence of the Postmaster-General, either for general use 
or for individual cases, and then subject only to such regulations 
as the Board of Trade may from time to time impose. 

As will be explained hereafter, the electricity may be conducted 
to the lamps either in one stream passing successively through them 
all, or in a number of parallel currents. The first of these requires elec- 
tricity of high electromotive force or pressure ; 'the second, electricity 
of great current strength. For, in the first case, a given amount of 
current vill do all the work. As it passes each lamp in succession its 
guaiUity is not diminished, though its electromotive force is gradually 
worn down. Hence, though small in quantity, its electromotive force 
must be high. But where the current is divided into several streams, 
it may start with a low electromotive force, though, as it is to be 
divided up, its current strength, or the quantity delivered per second, 
must be large. 
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Provisional 
The prohibition against earth returns is no doubt due to their danger. Order. 
The reason they are dangerous is as follows : If both the lead wire and Cflduea. 
the return wire are completely insulated a person standing on the 
ground, and touching one of them, would get no shock, for the circuit 
through his body would not be completed. But if there were a con- 
nexion, or leak to earth through the wire other than the one he touched, 
the circuit ^would be made through his body. No insulation can be 
absolutely perfect; but in proportion as it is perfect, so is the danger 
of shock diminished. I have seen a shopkeeper on the Holbom Viaduct 
touch the metal of an arc lamp, which was one of a series through which a 
2000 volt current from a Brush machine was passing. The electro- 
motive foroe between the two sides of the lamp was smaU, not being 
more than perhaps fifty volts, but had the dynamo been connected 
to earth, or had a similarly reckless person with damp shoes touched at 
the same instant the wire at a point sufficiently distant to obtain a 
considerable difference of potential, it is quite possible that they might 
have both been very severely injured, if not killed. For this reason 
all electric machinery should be well insulated, and dry boards or india- 
rubber mats put round all the machines. 

The reason why the consent of the Postmaster-General is required 
for earth circuits, is because they may interfere with his telegraphs. 



Works. 

12. Subject to the provisions of this order and the principal Power for 
Act, the undertakers may from time to time exercise all or any of ''^^''' ""^ 
the powers conferred on them by this order and the principal Gasworks 
Act, and may break up and otherwise interfere with the several 11^7*^^^^' 
streets, railways and tramways specified in Schedule D. to this 
order, so far as the same may be or be upon any land dedicated 
to public use, and they may from time to time construct distri - 
buting boxes in any street for the purpose of supplying elec- 
tricity. 

Every such distributing box shall be for the exclusive use of 
the undertakers and under their sole control, except so far as the 
Board of Trade may otherwise order, and shall be used by the 
undertakers only for the purpose of leading off service lines and 
other distributing conductors, or for examining, testing, regulating, 
measuring, directing or controlling the supply of electricity, or for 
examining or testing the condition of the mains or other portions 
of the electric lines or works, or for other like purposes connected 
with the undertaking, and the undertakers may place therein 
meters, switches, and any other suitable and proper apparatus for 
any of the above purposes, and may maintain and use the same. 
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13. Where the exercise of any of the powers of the undertakers 
in relation to the execution of any works (including the construc- 
tion of distributing boxes) will cause any interference with any 
street or public bridge, the following provisions shall have effect 
(a.) One wonth before commencing the execution of such 
works (not being the repairs, renewals, or amendments of 
existing works of which the character and position are not 
altered), the undertakers shall serve a notice upon the 
Postmaster-Greneral and the local authority describing the 
proposed works, together with a plan of the works showing 
the mode and position in which such works are intended 
to be executed, and the manner in which it is intended 
that such street or bridge, or any sewer, drain, or tunnel 
therein or thereunder should be interfered with, and shall, 
upon being required to do so by the Postmaster-General 
or the local authority, from time to time give them any 
such further information in relation thereto as he or they 
may desire. 
(6.) The Postmaster-General or the local authority may in 
his or their discretion approve of any such works or plan, 
with or without any amendments or alterations, or disap- 
prove the same, and may give notice of such approval or 
disapproval to the undertakers, 
(c.) Where the Postmaster-General or the local authority 
disapprove of any such works or plan, the undertakers 
may appeal to the Board of Trade against such disapproval, 
and the Board of Trade may allow or disallow such appeal, 
and approve any such works or plan, with or without 
any amendments or alterations, or disapprove the same : 
Provided that nothing in this section shall authorise the 
undertakers to place any electric line above ground, along, 
over, or across any street without the express consent of 
the local authority. 
{d) If the Postmaster-General or the local authority fail to 
give any such notice of approval or disapproval to the 
undertakers within three weeks after the service of the 
notice upon them, he or they shall be deemed to have 
approved of such works or plan, 
(e.) Notwithstanding anything in this order or the principal 
Act, the undertakers shall not be entitled to execute any 
such works as above specified, except so far as the same 
may be of a description and in accordance with a plan 
which has been approved or is to be deemed to have been 
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approved by the Postmaster-General and the local autho- Order, 
rity, or by the Board of Trade as above mentioned under Ohelsea. 
this order ; but where any such works and such plan are 
so approved, or to be deemed to be approved, the under- 
takers may proceed to execute such works in accordance 
with such plan, subject in all respects to the provisions of 
this order and of the principal Act. 
(/.) If the undertakers make default in complying with any 
of the requirements or restrictions of this section, they 
shall (in addition to any other compensation which they 
may be liable to make under the provisions of this order 
or the principal Act) make full compensation to the Post- E. L. Act, 
master-General and the local authority for any loss or 
damage which they may incur by reason thereof, and in 
addition thereto they shall be liable to a penalty not 
exceeding ten pounds for every such default, and in the 
case of a continuing offence to a further penalty not 
exceeding five pounds for every day after the first day 
during which such default continues, provided that the 
undertakers shall not be subject to any such forfeitures as 
aforesaid if the court having cognizance of the case are of 
opinion that the case was one of emergency, and that the 
undertakers complied with the requirements of this section 
so far as was reasonable under the circumstances. 

These proviBions must be considered as pro tanto superseding the proyisions 
as to notice to the local authorities contained in the Gksworks Clauses Act, 
1847, and to the Postmaster-General in sec. 26 of the Electric Lighting Act, 
1882, and the Telegraph Act, 1878. 

Orerhead wires are chiefly objectionable as hampering flre-escapes. They 
are also very unsightly, and may be removed when dangerous by Justices of 
the Peace. (Electric Lighting Act, sec. 14.) 

Streets when opened up must be reinstated without delay. (Gasworks 
Clauses Act, 1847, sec. 10.) 

14. Where the exercise of the powers of the undertakers in as to streets 
relation to the execution of any works will involve the placing ?^*^^^*i^^^® 
of any works in, over, along, or across any street or put of a authority, 
street not repairable by the local authority, or over or under any '**^^*y'> *^' 
railway, tramway, or canal the following provisions shall have 
effect. 

(a.) One month before commencing the execution of any such 
works (not being the repairs, renewals, or amendments of 
existing works of which the character and position are 
not altered) the undertakers shall, in addition to any other 
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notices which they may be required to give under this 
order or the principal Act, serve a notice upon the persons 
liable to repair such streets, or parts of streets, or the 
persons for the time being entitled to work such railway 
or tramway or the owners of such canal (as the case may 
be), describing the proposed works, and stating the 
amount of compensation proposed to be made in respect 
thereof, and the manner in which such compensation is 
proposed to be paid or secured, together with a plan 
of the works showing the mode and position in which 
such works are intended to be executed and pla<;ed, 
and shall, upon being required to do so by any such 
persons as aforesaid, from time to time give them any 
such further information in relation thereto as they may 
desire. 

(6.) Within three weeks after the service of any such notice 
and plan upon any owners, such owners may, if they 
think fit, serve a requisition upon the undertakers requiring 
that any question in relation to such works, and any other 
question arising upon such notice or plan aforesaid shall 
be settled by arbitration ; and thereupon such question 
shall be settled by arbitration accordingly. 

(c.) In settling any question under this section an arbitrator 
shall have regard to any duties or obligations which the 
owners may be under in respect of such street, railway, or 
tramway, and may, if he thinks fit, require the under- 
takers to execute any temporary or other works so as 
to avoid interference with any traffic so far as may be 
possible. 

{d.) Where no such requisition as in this section mentioned 
is served upon the undertakers, or where, after any such 
requisition has been served upon them, any question 
required to be settled by arbitration has been so settled, 
the undertakers upon paying or securing any compensa- 
tion which they may be required to pay or secure in the 
manner proposed by them or settled by arbitration as 
aforesaid may cause the works specified in such notice 
and plan as aforesaid to be executed, and may from time 
to time repair, renew, and amend the same (provided that 
their character and position are not altered), but subject 
in all respects to the provisions of this order and the prin- 
cipal Act, and only in accordance with the notice and plan 
so served by them as aforesaid or such modifications thereof 
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respectively as may have been settled by arbitration as Order, 
hereinbefore mentioned, or as may be agreed upon between 01iw««a- 
the parties. 

(6.) If the imdertakers make default in complying with any 
of the requirements or restrictions of this section they 
shall (in addition to any other compensation which they 
may be liable to make under the provisions of this order j. ^ Act, 
or the principal Act) make full compensation to the owners »oc. 17. 
affected thereby for any loss or damage which they may 
incur by reason thereof, and in addition thereto they 
shall be liable to a penalty not exceeding ten pounds for 
every such default, and in the case of a continuing offence 
to a further penalty not exceeding five pounds for every 
day after the first day during which such default continues; 
provided that the undertakers shall not be subject to any 
such forfeiture as aforesaid if the court having cognizance 
of the case are of opinion that the case was one of emer- 
gency, and that the undertakers complied with the 
requirements of this section so far as was reasonable under 
the circumstances. 

By '^ private streets '' it is not meant that private streets may be broken up 
over which the public have no right of way. It is only meant that such 
streets not repairable by the local authority as are specified in schedule D. 
may be broken up, and as to which sx>ecial leave has been obtained. (See 
note to sees. 6 and 7 of the Gasworks Clauses Act, 1847, and clause 12, p. 107.) 

(e.) These provisions must be taken as replacing the penalties imposed by 
the Gasworks Clauses Act, 1847, sec. 11. 

15. The imdertakers may from time to time alter the position As to altera- 
of any pipes or wires being imder any street or place authorised ^^^^^q^^' 
to be broken up by them which may interfere with the exercise under streets, 
of their powers under the principal Act or this order ; and any cUusm Act, 
local or other public authority, company, or person may in like ^^7. 
manner alter the position of any electric lines or works of the Uo. 7. 
undertakers, being under any such street or place as aforesaid, 
which may interfere with the lawful exercise of any powers 
vested in such local authority, company, or person in relation to 
such street or place, subject to the following provisions : — 

(a.) One month before commencing any such alteration the 
undertakers, or such local or other public authority, com- 
pany, or person (as the case may be), in this section 
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referred to as " the operators," shall serve a notice upon the 
body or person for the time being entitled to such pipes, 
wires, electric lines, or works (as the case may be), in this 
section referred to as "the owners," describing the pro- 
posed alteration, and stating the amount of compensation 
proposed to be made in respect thereof, and the manner in 
which such compensation is proposed to be paid or secured, 
together with a plan showing the manner in which it is 
intended that such alterations shall be made, and shall, 
upon being required to do so by any such owners, from 
time to time give them any such further information in 
relation thereto as they may desire. 

(6.) Every such notice shall contain a reference to this sec- 
tion, and direct the attention of the owners to whom it is 
given to the provisions thereof. 

(c.) Within three weeks after the service of any such notice 
and plan upon any owners, such owners may, if they think 
fit, serve a requisition upon the operators, requiring that 
any question arising upon such notice or plan as aforesaid 
shall be settled by arbitration, and thereupon such question 
shall be settled by arbitration accordingly. 

(d) In settling any question imder this section an arbitrator 
shall have regard to any duties or obligations which the 
owners may be under in respect of such pipes, wires, 
electric lines, or works, and may, if he thinks fit, require 
the operators to execute any temporary or other works 
so as to avoid interference with any purpose for which 
such pipe, wire, electric line, or work is used so far aa 
may be possible. 

(e.) Where no such requisition as in this section mentioned 
is served upon the operators, the owners shall be held to 
have agreed to the notice or plan served on them as afore- 
said, and in such case, or where, after any such requi- 
sition has been served upon them, any question required 
to be settled by arbitration has been so settled, the 
operators upon paying or securing any compensation 
which they may be required to pay or receive in the 
manner proposed by them or settled by arbitration as 
aforesaid, may cause the alterations therein specified in 
such notice or plan as aforesaid to be made, but subject in 
all respects to the provisions of this order and the principal 
Act, and only in accordance with the notice and plan so 
served by them as aforesaid, or such modifications thereof 
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respectively as may have been settled by arbitration as 
hereinbefore mentioned, or as may be agreed upon between 
the parties. 

(e.) At any time before any operators are entitled to com- 
mence any such alterations as aforesaid the owners may 
serve a statement upon them, stating that they desire to 
execute such alterations themselves, and where any such 
statement has been served upon the operators they shall 
not be entitled to proceed themselves to execute such 
alterations except where they have notified to such owners 
that they require them to execute such alterations, and 
such owners have refused or neglected to comply with 
such notification as hereinafter provided. 

(/.) Where any such statement as last aforesaid has been 
served upon the operators, they shall not more than forty- 
eight hours and not less than twenty-four hours before 
the execution of such alterations is required to commence, 
serve a notification upon the owners stating the time 
when, and the manner in which such alterations are 
required to be made. 

ig) Upon receipt of any such notification as last aforesaid, 
the owners may proceed to execute such alterations as 
required by the undertakers subject to the like restrictions 
and conditions as the undertakers would themselves bo 
subject to in executing such alterations so far as the 
same may be applicable. 

(A.) If the owners decline, or for twenty-four hours after 
the time when any such alterations are required to be 
commenced, neglect to comply with such notification, the 
operators may themselves proceed to execute such altera- 
tions in like manner as they might have done if no such 
statement as aforesaid had been served upon them by 
the local authority. 

(i.) All expenses properly incurred by any owners in com- 
plying with any notification of any operators under the 
last preceding sub-sections shall be repaid to them by 
such operators, and may be recovered summarily before 
any court of summary jurisdiction who shall have power 
to determine the amount thereof. 

{]) Any owners may, if they think fit, by any statement 
served by them upon any operators under this section 
require the operators to give them such security for the 
repayment to them of any expenses to be incurred by 



Provisional 

Older. 

OhelBoa. 



Froyiflioiial 

Order. 

Ohelsea. 



Gaiworks 
Clauses Act, 
1847, sec 7. 
E. L. Act, 
sec. 17. 



114 PROVISIONAL ORDER, 

them in executing any alterations as above mentioned, 
as may be agreed upon between such owners and operators, 
or in default of agreement as may be determined by arbi- 
tration, and where any operators have been so required to 
give security they shall not be entitled to serve a notifi- 
cation upon the owners requiring them to execute such 
alterations until such security has been duly given. 

If the operators make default in complying with any of 
the requirements or restrictions of this section they shall 
(in addition to any other compensation which they may 
be liable to make under the provisions of this order or 
the principal Act) make full compensation to the owners 
affected thereby for any loss or damage which they may 
incur by reason thereof, and in addition thereto they shall 
be liable to a penalty not exceeding ten poimds for every 
such default, and in the case of a continuing offence such 
further sum not exceeding five pounds for every day after 
the first day during which such default continues, as a 
court of summary jurisdiction upon complaint made may 
determine, provided that the operators shall not be subject 
to any such forfeiture as aforesaid if the court having 
cognizance of the case are of opinion that the case was one 
of emergency, cuid that the operators complied with the 
requirements of this section so far as was reasonable under 
the circumstances. 



Layinj^of 16. Whenever the undertakers require to dig or sink any 

pi^, &c.,^* trench for laying down any new electric lines (other than service 
near those of lines) or other works near to which any pipe belonging to any gas 
company or of or water company, or any branch or service pipe for the supply of 
undertakers, g^^ qj, -^ater has been lawfully placed, or where any gas or water 
company require to dig or sink any trench for laying down any 
new mains or pipes other than service pipes or other apparatus 
near to which any electric lines or works of the undertakers have 
been lawfully placed, the undertakei*s, or such gas or water com- 
pany (as the case may be) in this section referred to as " the 
operators," shall give to such gas or water company or to the 
undertakers (as the case may be), in this section referred to as 
" the owners," not more than forty-eight hours and not less than 
twenty-four hours notice before commencing to dig or sink such 
trench as aforesaid, and such owners shall be entitled by their 
officer to superintend the digging or sinking of such trench, and 
the operators shall confoi-m with such reasonable requirements 
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&s may from time to time be made by the owners or such officer 
for the protection of every such pipe, electric line, or work, and 
for securing the same from injury, and they shaU also repair any 
damage that may bo done to any such pipe, electric line, or 
work. 

If the operatoi's make default in complying with any of the 
requirements or restrictions of this section, they shall make full 
compensation to the owners of any pipe, electric line, or work 
affected thereby for any loss or damage which they may incur by 
reason thereof, and in addition thereto they shall be liable to a 
penalty not exceeding ten pounds for eveiy such default, and 
in the case of a continuing offence to a fui'ther penalty not 
exceeding five pounds for every day after the first day during 
which such default continues : Provided that the operators shall 
not be subject to any such penalty if the court having cognizance 
of the case are of opinion that the case was one of emergency and 
that operators complied with the requirements and restrictions 
of this section so far as was reasonable under the circumstances, or 
that the default in question was due to the fact that the operators 
were ignorant of the position of the pipe, electric line, or work 
affected thereby, and that such ignorance was not owing to any 
negligence on the part of the operators. 

Seven days before commencing to lay down any electric 
line, or to supply electricity through any electric line in any 
manner whereby the work of telegraphic or telephonic com- 
munication through any wires or lines, may be injuriously 
affected, the undei'takers shall give to the persons for the time 
being entitled to such wires or lines notice in writing specifying 
the course, nature, and gauge of such electric lines, and the 
amount and nature of the current intended to be sent along the 
same, and the extent to and manner in which, if at all, earth 
returns are proposed to be used, and the undertakers shall con- 
form with such reasonable requirements as may from time to 
time be made by such persons as aforesaid for the purpose of 
preventing the communication through such wires or lines from 
being iiyuriously affected as aforesaid. 

If any difference aiises between any such pei*sons and the 
undertakers with respect to the reasonableness of any require- 
ments so made, such difference shall be determined by arbi- 
tration. 

Provided that nothing in this section shall apply to repairs or 
renewals of existing electric lines so long as the character and 
position thereof is not altered, nor to the laying of connexions 
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with mains where the direction of the electric line so laid down 
crosses the direction of the said telegraphic or telephonic wires 
or lines at right angles at the point of shortest distance, and such 
directions continue the same for a distance of six feet on each 
side of such point. 

If the undertakers make default in complying with any of the 
requirements or restrictions of this section they shall make full 
compensation to the persons entitled to any wire or line affected 
thereby for any loss or damage which they may incur by reason 
thereof and in addition thereto they shall be liable to a penalty 
not exceeding ten pounds for every such default, and in the case 
of a continuing oifence to a further penalty not exceeding forty 
shillings for every day after the first day duidng which such 
default continues : Provided that the imdertakers shall not be 
subject to any such forfeiture if the court having cognisance of 
the case are of opinion that the case was one of emergency, and 
that the undertakers complied with the requirements of this 
section so far as was reasonable under the circumstances, or that 
the default in question was due to the fact that the undertakers 
were ignorant of the position of the wires or lines affected thereby, 
and that such ignorance was not owing to any negligence on the 
part of the undertakers. 
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SxercUe of Powers of UvAei^keTs cw to hreaking up Streets, Jkc, 

by Local AuUhoHty, Jtc. 

17. The local authority and the persons for the time being 
entitled to work any railway or tramway if they think fit may 
from time to time give a notice to the undertakers stating that 
they desire to exercise or discharge all or any part of any of the 
powers or duties of the undertakers as therein specified in relation 
to the breaking up, filling in, reinstating, or making good any 
streets, bridges, sewers, drains, or tunnels, vested in or under the 
control or management of the local authority or any such railway 
or tramway (as the case may be). 

Every such notice shall be served upon the undertakers, and 
may from time to time be amended or revoked by another notice 
similarly served. 

18. Where the local authority or the persons for the time being 
entitled to work any railway or tramway (in this section referred 
to as "the givers of the notice") have given notice that they desire 
to exercise or discharge any specified powers and duties of tho 
undertakers as in the last section mentioned; then so long as 
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such notice remains in force the following provisions shall have Order, 
effect- Ohelaea. 

(a.) The undertakers shall not be entitled to proceed them- 
selves to exercise or discharge any such specified powers 
or duties as aforesaid, except where they have required 
the givers of the notice to exercise or discharge such powers 
or duties, and the local authority have refused or neglected 
to comply with such requisition, as hereinafter provided, 
or in cases of emergency. 

(b.) In addition to any other notices which they may be 
required to give under the provisions of this order or the 
principal Act, the undertakers shall, not more than forty- 
eight hours and not less than twenty-fours before the 
exercise or discharge of any such powers or duties so 
specified as aforesaid is required to commence, serve a 
requisition upon the givers of the notice stating the time 
when and the manner in which any such powers or 
duties are required to be exercised or discharged. 

(c.) Upon receipt of any such requisition as last aforesaid the 
givers of the notice may proceed to exercise or discharge, 
any such powers or duties as required by the undertakers 
subject to the like restrictions and conditions as the 
undertakers would themselves be subject to in such 
exercise or discharge so far as the same may be 
applicable. 

(d.) If the givers of the notice decline, or for twenty-four 
hours after the time when any such exercise or discharge 
of any powers or duties is by any requisition required to be 
commenced, neglect to comply with such requisition, the 
undertakers may themselves proceed to exercise or dis- 
charge the powers or duties therein specified in like 
manner as they might have done if such notice as afore- 
said had not been given to them by the givers of the 
notice. 

(e.) In any case of emergency the undertakers themselves 
may proceed to at once exercise or discharge so much of 
any such specified powers or duties as aforesaid as may be 
necessary for the actual remedying of any defect from 
which the emergency arises without serving any requi- 
sition on the givers of the notice. 

(/.) If the undertakers exercise or discharge any such 
specified powers or duties as aforesaid otherwise than in 
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accordance with the provisions of this section, they shall 
be liable to a penalty not exceeding ten pounds for every 
such default, and in the case of a continuing offence to a 
further penalty not exceeding five pounds for every day 
after the first day during which such offence continues. 

(g.) All expenses properly incurred by the local authority in 
complying with any requisition of the undertakers, under 
this section shall be repaid to them by the undertakers, 
and may be recovered summarily before any court of 
summary jurisdiction, who shall have power to determine 
the amount thereof. 

(k) The givers of ^the notice may from time to time, if they 
think fit, require the undertakers to give them such 
security for the repayment to them of any expenses 
incurred by them under this section, as may be agreed 
upon between them and the undertakers, or in default of 
agreement as may be determined by arbitration. If the 
undertakers fail to give any such security within seven 
days after being required to do so or in case of difference 
after the delivery of the arbitrator's award, they shall not 
be entitled to serve any further requisition upon such 
givers of notice requiring them to exercise or discharge 
any powers or duties imder this section, until such security 
has been duly given. 

Provided that nothing in this or the last preceding section 
shall in any way affect the rights of the undertakers to execute 
or discharge any powers or duties conferred or imposed upon 
them by this order or the principal Act, in relation to the 
execution of any works beyond the actual breaking up, filling in 
reinstating, or making good any such streets, bridges, sewers, 
drains, or tunnels, or railway or tramway, as in the last section 
mentioned. 

(e) Emergency is always an excuse for breaking up the streets without 
notice (see (Gasworks Clauses Act, 1847, sees 8 and 9). 
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that behalf in Schedule A. to this order and shall thereafter Qrfer. 
maintain the same. (Electric Lighting Act, sec. 6, subsec. [a] ). ®^^ 

20. In addition to the mains specified in the last section, the Mains, &c. to 
undertakers shall, at any time after the expiration of the period ^rema^dw 
of hvo years after the commencement of this order, lay down of area in 
and maintain suitable and sufficient distributing mains for the on requiai- 
purposes of general supply upon the parallel system in every **®°' 
street or part of a street within the area included in Schedule A. E. L. Act, 
upon being required to do so in manner by this order *®^' ^ ^®^* 
provided. 

All such mains as above mentioned shall be laid down by the 
imdertakers within six months after the service upon them of 
the requisition in that behalf in accordance with the provisions 
of this order, or such further time as may in any case be Clause 66. 
approved of by the Board of Trade. 

21. If the undertakers make default in laying down any if under- 
mains in accordance with the provisions of the last preceding Jj^^^^ *° 
sections, within the periods prescribed in that behalf respectively mains, &c. 
the Board of Trade may upon the application of the local revok«l ^ 
authority revoke this order as to the whole or any part of the ^ ^ Act 
area of supply, or if the undertakei-s so desire, may, after having sec. 6 (/ ). 
given an opportunity to the local authority to make representa- 
tions and objections with reference thereto, suffer the same to 

remain in force in whole or in part, subject to such conditions as 
they may think fit to impose, and any conditions so imposed 
shall be binding on and observed by the undertakers, and shall 
be of the like force and effect in every respect as though they 
were contained in this order. 

22. At any time after the date when any addition to the area Mains, &c. to 
of supply of any part of the area included in Schedule B. is^ill^^^"^ 
directed to take effect, the undertakers shall cause suitable and eluded in 
sufficient distributing mains, for the purposes of general supply ^j^r^^iflition 
upon the parallel system, to be laid down in every street or part 

of a street within the part so added to the area of supply, upon Clause 6. 
being required to do so in manner by this order provided. 

All such mains as above mentioned shall be laid down by the 
undertakers within six months after the service upon them of a 
requisition in that behalf in accordance with the provisions of 
this order, or such further time as may in any case be approved 
of by the Board of Trade. 

If the undertakers make default in lajdng down any distri- 
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Older. buting mains in accordance with the provisions of this section, 

UaelBoa. ^j^^ Board of Trade may upon the application of the local 

authority revoke this order as to the whole or any part of such 

addition to the area of supply, or if the undertakers so desire 

^- \'^^^' may, after having given an opportunity to the local authority to 

make representations or objections with reference thereto, suffer 

the same to remain in force in whole or in part, subject to such 

conditions as they may think fit to impose, and any conditions 

so imposed shall be binding on and observed by the undertakers, 

and shall be of the like force and effect in every respect as though 

they were contained in this order. 

Manner in ^ 23. Any requisition requiring the iuidei*takers to lay down dis- 

Bition £^be tributing mains for the purposes of general supply* in any street 

™*d®' or part of a street under the last preceding sections may be made 

E. L Act, by two or more owners or occupiers of premises along such street 

or part of streets, or, where the local authority has the control 

and management of the public lamps, in such street or part of a 

street, by the local authority. 

Every such reqmsition shall be signed by the owners and 
occupiers making such requisition, or by the local authority, as 
the case may be, and shall be served upon the undertakers. 

Forms of requisitions shall be kept by the imdertakers at their 
office, and a copy shall be supplied to any owner or occupier of 
premises within the district and to the local authority on applying 
for the same at the price of one shilling a copy, and any requisi- 
tion so supplied shall be deemed valid in point of form. 

Pro^aions on 24. Wliere any such requisition is made by any such owners 
J^^JJJ^ or" or occupiers as aforesaid, the undertakers (if they think fit) may, 
occupiers. within fourteen days after the service of the requisition upon 
them, serve a notice on all the persons by whom such requisition 
is signed, stating that they decline to be bound by such requisition 
unless such persons or some of them will bind themselves to take 
a supply of electricity for three years, of such amount in the 
aggregate (to be specified by the undertakers in such notice) as 
will at the rates of charge for the time being charged by the 
undertakers for a supply of electricity from distributing mains 
to ordinary consumers within the area of supply produce an 
annual sum (to be specified by the undertakers in such notice) 
amounting to not less than 20 per centum upon the expense of 
providing and laying down the required distributing mains and 

* Clause 2 of this order. 
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any other mains which may be necessary for the purpose of 
connecting such distributing mains with the nearest available 
source of supply, and thereupon such requisition shall not be 
binding on the undertakers unless within fourteen days after the 
service of such notice on all the persons signing such requisition 
has been eifected, or in case of difference, the delivery of the 
arbitrators' award, there be tendered to the undertakers an agree- 
ment severally executed by such persons or some of them, binding 
them to take for a period of three years at the least such specified 
amounts of electricity respectively as will in the aggregate at the 
rates of charge above specified, produce an annual sum amounting 
to not less than twenty per centum upon the expense of providing 
and laying down such distributing mains and other mains as above 
mentioned, nor unless security for the payment to the undertakers 
of all moneys which may become due to them from such persons 
under such agreement is offered to the undertakers (if required 
by them by such notice as aforesaid) within the period limited 
for the tender of the agreement as aforesaid. 

If any difference arises between the undertakers and any 
persons signing any such requisition as to the reasonableness of 
the amounts specified by the undertakers in their notice, such 
difference shall be determined by arbitration. 

25. Where any such requisition is made by the local authority ProvisionB on 
it shall not be binding on the undertakers unless at the time requisition 
when such service is effected, or within fourteen days thereafter, authority, 
there be tendered to the undertakers (if required by them) an 
agreement executed by the local authority, and binding them to 
take for a period of three years at the least a supply of electricity 
for lighting such public lamps in the street or part of a street in 
respect o£ which such requisition is made as may be under their 
managetnent or control. 

The effect of sees. 19-25 is to compel the undertaken, within two years, 
to lay down mains along the streets specified in Schedule A. After the 
expiration of two years they may at any time be required, either by any 
two owners or occupiers of a street, or by a local authority having control 
of the lamps in a street, to lay down mains in any street within the area 
specified in Schedule A. But in this case the owner, or occupier, or the 
local authority must enter into an undertaking to use the electricity. 
Further, after the expiration of two years, the undertakers may be 
required by the local authority to apply to the Board of Trade to have 
the area extended to any part of the area specified in schedule B. If 
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•they do not bo apply, this part may then be removed from their order 
(clauses 6 and 7). If they do apply, then such order as is fair may be 
made with regard to the parts of the areas to be added to the area of the 
undertakers ; and with regard to the area so added, the private occupiers 
and local authority shall then have the same rights to demand a supply 
as they have within the original area specified in Schedule A. 

The security required in the case of these occupiers is such a user of 
electricity for three years as shall yield a rent equal to twenty per cent, 
of the cost of the mains. 

Where, however, any consumer is within twenty -five yards of a main, 
(and within the undertakers* area for the time being) he shall always be 
entitled to a supply, on undertaking to use electricity, so that the rent 
shall yield twenty per cent, for two years on such part of the cost of the 
laying down the service mains as falls on the undertakers, (clause 
46) that is to say, the cost of laying of service wires to a distance of 
thirty feet, over land not the property of the consumer. 

This is not a very onerous provision for the consumer, as twenty per 
cent, of the pi*ime cost of laying the mains and service wires, cannot 
amount to a very large sum, and will consequently not represent a very 
large use of electricity. 



Maps. 
Map of area 26. The undertakers shall forthwith, after commencing to 

of Bupply to ' o 

be made. supply electricity under this order, cause a map to be made of the 
area of supply, on such a scale as may from time to time be pre- 
scribed by the local authority with the approval of the Board of 
Trade, and shall cause to be marked thereon the line of all their 
then existing mains, service lines, cuid other underground works 
and distributing boxes, and shall once in every year correct such 
map and make such additions thereto as will show the line of all 
their then existing mains, service lines, and other underground 
works and distributing boxes. 

Deposit and 27. Every map so made for the undertakers, or a copy thereof, 
^m/*^^ ^^ the date expressed thereon of the last time when it was so 
corrected, shall be kept by the undertakers at their principal 
office within the area of supply, and a copy of every such map 
shall, within one month after such map is made, be served by the 
undertakers upon the Board of Trade, and upon the Postmaster- 
General and upon the local authority. 

Every copy of the said map as last corrected which may be 
served upon the local authority shall be kept by them at their 
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office, and shall at all reasonable times be open to the inspection ^9^^^' 
of all applicants, and such applicants may take copies of the same ^ *" 
or any part thereof. 

The local authority may demand or take from every such ap- 
plicant as aforesaid such fee not exceeding one shilling for each 
inspection of such map or copy, and such further fee not exceeding 
one shilling for each copy of the same, or any part thereof, taken 
by such applicant, as they may from time to time prescribe. 

28. If the undertakers fail to comply with any of the require- „n3^JI^^ 
ments of the last preceding section of this order with respect to and persons 
maps, they shall for every such offence be liable to a penalty not ajJSSnS 
exceeding ten pounds, and to a further penalty not exceeding two "»ap8. 
pounds for every day after the first day during which such offence 
continues. 



Begulationa as to Supply on the Parallel System, 

29. The following provisions shall apply to the supply of elec- ?^^^5f ? ** 
tricity by the undertakers upon the parallel system : — system. 

(a.) One week at least before commencing to supply electricity Notice of in- 
through any distributing main, the undertakers shall serve supply 
a notice upon the local authority of their intention to com- ^^^'^p "y 

* "^ . disinbuting 

mence such supply, and that the said main is ready to be mains to be 

tested- &^ty^ 

(6.) From and after the time when the undertakers commence Undertakers 
to supply electricity through any distributing main, they gtant supply, 
shall maintain in such main a current of electricity suffi- ^«*»™ »? 

i»iiT^'ii« 1 mams dunng 

cient for the use of all the inhabitants within the area of supply 
supply, who, as hereinafter provided, may be entitled to 
demand a supply, and be willing to pay for the same ; and 
such supply shall, except so far as may be otherwise 
agreed upon from time to time between the local authority 
and the undertakers, be constantly maintained at such 
pressure as may be fixed under the provisions of this order ; 
Provided that during the six months after the undertakers 
first commence to supply electricity under this order, or 
such longer period as may in any case be approved of by 
the Board of Trade, the undertakers need not maintain a. 
supply of electricity during the hours between sunrise and 
sunset in each day ; and that, for the purposes of testing 
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or for any other purpose which the Board of Trade may 
consider necessary for the eflScient working of the under- 
taking, the Board of Trade may from time to time permit 
the undertakers to discontinue the supply of electricity at 
such intervals of time and for such periods as the Board of 
Trade may think expedient. 

(c.) During the whole of the period when a supply of electri- 
city is required to be maintained by the undertakers in the 
distributing mains under this order (in this order termed 
"the hours of supply"), the potential at corresponding 
points of the positive and negative distributing mains shall 
differ at each point by a constant difference (in this order 
termed " the standard pressure "), to be fixed as hereinafter 
specified : Provided that the undertakers shall be deemed 
to have complied with the requirements of this sub-section 
so long as the difference in potential does not at any point 
vary more than five per cent, from the corresponding 
standing pressure, unless changes in potential occur so 
frequently as to cause unsteadiness in the supply. 

(d.) The standard pressure may be different for different 
points of any main, and with the approval of the local 
authority for different hours during the period of supply, 
but it shall in all cases be within the limits following : — 

In the case of continuous currents it shall not be less 
than thirty volts or more than two hundred volts, and 

In the case of alternating currents it shall not be less 
than fifty volts or more than one hundred volts. 

Provided that such limits may from time to time be varied 
by the Board of Trade either generally or in respect of 
individual cases. 

(6.) The " standard pressure " shall be fixed by the under- 
takers for every main, and notice of the amount of such 
standard pressure shall be given to the local authority 
before the undertakers commence to supply electricity to 
consumers through such main, and shall not be altered 
except by permission of the local authority, and upon such 
terms and conditions as the local authority may impose, 
and after public notice has been given during a period of 
one month, in such manner as the local authority may 
require of the intention of the undertakers to apply for 
permission to alter the same. 
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(/) The number of alternations per minute of alternating Order, 
currents shall not during the hours of supply be less than Onelaea. 
six hundred, or such other number as may from time to alternationa 
time be fixed by the undertakers and sanctioned by the "^ alternating 

^ , . currents. 

local authority. 
(g.) The supply of electricity upon any premises shall (except Supply to be 
by agreement) be given at two poles situated thereon at a poles on con- 
safe and convenient distance from one another in con- sumer s pre- 
mises. 

nexion respectively with the positive and negative mains, 
and the undertakers shall be responsible for the main- 
tenance of such poles and any other lines, fittings, and 
apparatus belonging to the undertakers, or under their 
control upon such premises in a fit and proper condition 
for supplying electricity, but the undertakers shall not be 
in any way responsible for any defects in the construction 
of any electric lines or fittings within such premises, 
whether for the utilisation of the electricity supplied or 
otherwise where such electric lines or fittings have not 
been supplied by them, nor for any neglect in the main- 
tenance of any such electric lines or fittings where they 
do not belong to the undertakers, or are not under their 
control. 
(k) The resistance of the service lines by which the supply ^^^^ ** 
is given to any coESimer shall not, except by agreement, sumer's pre- 
be greater than would cause the difference of potential at 
the positive and negative poles in any customer's premises 
to be less than the corresponding difference of potential at 
the point of junction of the mains and the service lines by 
which he is supplied by more than two and a half per 
centum of the corresponding standard pressure when the 
maximum current with which he is entitled to be supplied 
by the undertakers under this order is passing through 
such service lines. 

20. (c.) This does not of course mean that the diflerenee of potential between 
any two arbitrarily selected points sliall always be the same as that between 
any two others ; such a provision would be an impossibility. It rather means 
that the potential of different parts of the mains shall be kept in a constant 
condition. Every point in the circuit must have a corresponding point some- 
where, such that the difference between them amounts to the standard pressure 
and by ** corresponding points " I presume is meant that when any one point 
is taken, the point in the main '^corresponding '' to it shall be that point which 
has the greatest difference of potential. Great skill and care will be necessary 
in the proper arrangement of the conducting mains and wires. 
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Older* The maxiuiuin standard pressure for continuous currents is fixed at 200 

OnelBea* volts, and for alternating, 100 volts. These figures have been taken probably 
for safety. It is the interruptions of currents that seem most to affect the 
human body, hence alternating currents are not to exceed 100 volts, an 
amount quite enough to be somewhat unpleasant. What are here called 
''continuous currents" are not really continuous, from ordinary dynamos, 

but are intermittent, as represented thus, and their effect 

upon the hunuin system generally is diminished in proportion as they approach 

continuity thus this latter current at the same potential, 

appears to be much less felt than the former, although the total energy of 
the latter would (at the same potential), be greater than the former. 

An absdutely continuous current of very considerable electromotive force 
would give a severe shock on making the contact, but would afterwards be 
hardly felt, but I believe but few experiments have as yet been made upon 
this subject. If certain consumers continue to tamper with the lamps, as I 
have known them to do, we shall probably be shortly in a position to judge 
more accurately of the current necessary to injure the human body. 

(/*. ) This is a low number of alternations ; less would cause the lamps to 
*' wink " visibly. With a greater number the continuity of impression on the 
retina of the eye prevents the alternation being observed. A sharp turn of 
the head or the rapid motion of a mirror will, however, make the light appear 
like a row of stars. 

(h.) This regulation fixes the size of the service lines for each house. If the 
lamps in the house are fixed on the parallel system, the total resistance will be 
small, and equal 

Regietoice of each lamp ^ resistance of wires in the house. 
No. of lamps. 

If we had (say) forty incandescent lamps of the Swan pattern, the total resist- 
ance when the lamps were burning would be about an ohm. Hence the re- 
siBtance of the service lines could not under the above sections be greater than 
2^ per cent, of an ohm, equal *025 ohm. If the wires were (say) fifty feet long 
each, this would require them to be made about '2 inches in diameter — but 
practically they would be bigger than this, though it is to be noticed that the 
second mode of charging for the electricity (clause 49) causes tlie consumer to 
pay as for the energy given at the junctions of the service wires with the 
mains, hence there will be no inducement to the undertakers to supply larger 
service wires than they are compelled to by law. For with the second 
method of charging, any energy lost in heating the service wires will be at 
the expense of the consumer. 
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• llnAlRftft- 

30. Tlie local authority, so long as they are not themselves the ^ j^. . 
undertakers for the purposes of this order, shall from time to of electric 
time appoint, or appoint and keep appointed, one or more com- SSTau^So-^ 
petent and impartial persons to be electric inspectors for the ri*y- 
purpose of inspecting electric lines and works, and of certifying ^- ^;^?*» 
meters under this order. '^' ^/*'- 

31. If no electric inspector is appointed by the local authority, Appointment 
or if the inspection of electric lines and works is imperfectly inspectors by 
attended to by the local authority, or if the local authority them- \^^!^ 
selves become the undertakers for the purposes of this order, a j'lrisdictioJi"! 

_,« ''tj.* xi_ ^• L» i» certain cases. 

coiirt of summary jui'isdiction, on the application of any person 
supplied with electricity by the undertakers within the area of 
supply, may from time to time appoint or may appoint and keep 
appointed one or more competent and impartial persons to be 
electric inspectors for the purposes aforesaid. 

32. The local authority shall pay to every electric inspector 15^ni"^«ra- 
appointed under this order such reasonable remuneration (if any) trie inspec- 
as may from time to time be determined by the authority by *^"* 
whom he is appointed, and such remuneration may be in addition 

to or in substitution for any fees which are directed to be paid to 
electric inspectors for services rendered by them under this order, 
as may be settled by the authority by whom such remuneration 
is determined: Provided that where any such remuneration is 
settled to be in substitution for such fees as aforesaid, such fees 
shall, in lieu of being paid to such electric inspector for his own 
use, be due and paid to him on behalf and for the use of the local 
authority, and shall be carried by them to the credit of the 
local rate. 

33. Every electric inspector, if and when required to do so Testing of 
by the authority by whom he is appointed, shall from time to 

time test for insulation and conductivity any portion of any 
main of the undertakers within the area of supply through which 
electricity is supplied by them, or through which they have given 
notice to the local authority, as by this order provided, that they 
intend to commence supplying electricity: Provided that such 
testings shall not be made in regard to any particulai* portion of a 
main of tener than once in any three months, unless in pursuance 
of a special order in that behalf made by the Board of Trade. 

34. Every electric inspector, if and when required to do so by Testing of 
any person supplied with electricity by the undertakers, shall 

from time to time test the insulation and conductivity of the 
service lines by which such electricity is supplied. . 
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35. Notice shall be given to the undertakers before the com- 
mencement of any testing by an electric inspector, and such testing 
shall be carried out at such suitable hours as, in the opinion of 
such inspector, will least interfere with the supply of electricity 
by the undertakers, and in such manner as such inspector may 
think expedient, but except under the provisions of a special order 
in that behalf made by the Board of Trade, he shall not be entitled 
to have access to or interfere with the mains of the undertakers 
at any points other than those at which the undertakers have 
reserved for themselves access to the said mains : Provided that 
the undertakers shall not be held responsible for any interruption 
in the supply of electricity which may be occasioned by or re- 
quired by such inspector for the purpose of any such testing as 
aforesaid. 

36. Every electric inspector shall, on the day immediately fol- 
lowing that on which any testing has been completed by him 
under this order, make and deliver a report of the results of his 
testing to the authority or person by whom he was required to 
make such testing, and to the undertakers, and such report shall 
be receivable in evidence. 

37. Where the report of any electric inspector shows as the 
result of any testing that the undertakers were in default, the 
expenses of such testing, including such reasonable fees to the 
electric inspector as may from time to time be prescribed in that 
behalf by the local authority, with the approval of the Board of 
Trade, ghall be paid by the undertakei*s ; but if such report shows 
that the undertakers were not in default, such expenses shall be 
paid, in case of mains where the electric inspector is appointed by 
any local authority, by such local authority, and where such 
electric inspector was appointed by a court of summary jurisdic- 
tion, then by the local authority, or such company or person as 
the court may direct, and in case of service lines by the person 
requiring the electric inspector to make such testing. 

Provided, that if any person is dissatisfied with any report 
of any electric inspector under the last preceding sections, they 
may appeal to the Board of Trade against such report, and there- 
upon the Board of Trade shall inquire into and decide upon the 
matter of any such appeal^ and their decision shall be final and 
binding on all parties. 

38. The local authority may, at such places within a reason- 
able distance from any distributing main as they think fit, 
establish at their own cost such reasonable number of testing 
stations as they shall deem to be suiScient for testing the supply 
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of electricity by the undertakers through such main, and may Order, 
place thereat proper and suitable instruments, of a pattern to be ^^®^®*' 
approved by the Board of Trade, for the purpose of testing such 
supply, and they may require the undertakers to connect such 
stations by means of proper and sufficient service lines with such 
main at the expense of the undertakers, and to supply electricity 
thereto for the purpose of such testing free of charge. 

If any dispute arise between the local authority and the under- 
takers as to whether the number of such testing stations and the 
distance from the main at which they are established is reasonable 
or excessive, or to the performance by the undertakers of their 
duties under this section, such dispute shall be determined by 
arbitration. 

39. The local authority shall keep all instruments used by them Readings of 
for the purpose of testing any supply of electricity by the \mder- to"be*teken. 
takers in efficient working order, and any electric inspector 
appointed under this order may from time to time examine and 

record the readings of such instruments at such times and in such 
manner as he may be directed by the authority by whom he 
is appointed, and any readings so recorded shall be receivable 
in evidence. 

40. The undertakers shall have the right to have access at all Undertakers 
reasonable times to such instruments for the sake of testing the SlJtrumenta 
same and ascertaining if the same are in order, and may require **^|?^l 
the local authority forthwith to have the same put in order in 

case they are not so. 

41. The undertakers shall also set up and keep in efficient Undertaken 
working order, upon all premises from which they supply electri- gtruments. 
city by any distributing mains or electric lines, suitable and 

proper instruments, of such pattern and construction as may be 
from time to time approved of or prescribed by the Board of 
Trade, for measuring thereof the difference of potential between 
such mains and electric lines and the earth, and the current 
passing along such mains and electric lines, and shall record and 
keep recorded the readings of these instruments taken at intervals 
of not more than one hour during the time that electricity is 
being supplied thereto from such premises, and any readings so 
recorded shall be receivable in evidence. 

42. Any electric inspector appointed under this order, shall have Electric 
the riffht to have access at all reasonable hours to the instruments i^P^p^of 
mentioned in the last preceding section, for the purpose of testing undertakers 
the same and ascertaining if the same are in order, and in case "*" ™™«n^« 

K 



130 PROVISIONAL ORDER. 

ProTisional 
Order. the same are not in order he may require the undertakers forth - 
Onouea. ^j^j^ ^ ha,ye the same put in order. 
Representa- 43, The undertakers may, if they think fit, on each occasion of 
taken at the testing of any main or service line, or the testing or inspection 
testings. Qf ^^y instruments of the undertakers by the electric inspector, 
be represented by some officer or other agent, but such officer or 
agent shall not interfere in the testing or inspection. 
Undertakers 44, The Undertakers shall afford all facilities for the proper 

to sfive lacili* 

ties for test- execution of this order with respect to testing, and shall comply 
^^' with all the requirements of this order in that behalf ; and in case 

the undertakers may make default in complying with any of the 
provisions of this section they shall be liable to a penalty not 
exceeding five pounds, and in the case of a continuing offence to a 
further penalty not exceeding one pound for every day after the 
first day during which such offence continues. 

By Beo. 24 of the Electric Lighting Act, the undertaken have power 
to enter premises at all reasonable times to ascertain the amount con- 
sumed, &c. 



Undertakers 45. The undertakei-s shall, upon being required so to do by the 

to furnish saf- . a • •!> •i^i*A l i* 

ficient supply owner or occupier of any premises situate withm twenty-nve 

of electricity yards from any distributing main of the undertakers, give and 
to owners and •' . •' ° . , . 

occupied continue to give a supply of electricity for such premises subject 

toitB*oVtii6 ^ *^^ provisions of this order, and they shall furnish and lay any 

special Act electric lines that may be necessary for the purpose of supplying 

the maximum current with which any such owner or occupier 

may be entitled to be supplied under this order, subject to the 

conditions following ; (that is to say,) 

The cost of so much of any electric line for the supply of 
electricity to any owner or occupier as may be laid upon 
the property of such owner or in the possession of such 
occupier, and of so much of any such electric line as may be 
laid for a gi'eater distance than thirty feet from any dis- 
tributing main of the imdcrtakers, although not on such 
property, shall be defrayed by such owner or occupier. 

Every owner or occupier of premises requiring a supply of 
electricity shall — 

Serve a notice upon the undertakers at their office, specifying 
the premises in respect of which such supply is required 
and the maximum current required to be supplied, and the 
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day (not being an earlier day than a reasonable time after Order, 
the date of the service of such notice) upon which such OnolBea. 
supply is required to commence : 
Enter into a written contract with the undertakers (if 
required by them so to do) to continue to receive and pay for 
a supply of electricity for a period of at least two years, of 
such an amount that the rent payable for the same, at the 
rate of charge for the time being charged by the under- 
takers for a supply of electricity to ordinary consumers 
within the area of supply, shall not be less than twenty 
pounds per centum per annum on the outlay incurred by 
the undertakers in providing any electric line to be provided 
by them for the purpose of such supply, and give to the 
undertakers (if required by them so to do) security for the 
payment to them of all moneys which may become due to 
them by such owner or occupier in respect of any electric 
lines to be furnished by the undertakers, and in respect of 
electricity to be supplied by them. 

Provided always, that the undertakers may, after they have 
given a supply of electricity for any premises, by notice in writing, 
require the owner or occupier of such premises, within seven days 
after the date of the service of such notice, to give to them 
security for the payment of all moneys which may from time to 
time become due to them in respect of such supply, in case such 
owner or occupier has not already given such security, or in case 
any security given has become invalid or is insufficient ; and in 
case any such owner or occupier fail to comply with the terms of 
such notice, the undertakers may, if they think fit, discontinue to 
supply electricity for such premises so long as such failure 
continues. 

It 18 to be presumed that thiB 25 yards is to be measured in a straight line. 
This might in cities involve the laying of a main for many hundred yards 
round, as the premises might be directly inaccessible along a public road and 
the intervening owners might object. This, however, is of no great hardship 
on the undertakers, for they are not obliged to lay more than 30 feet of service 
mains at their own expense. The rest falls on the person demanding the 
supply. Owing to the laws governing the distribution of electricity where 
the lamps are arranged in the houses in parellel arc, a distant person requiring 
a supply of electricity would want almost a distributing main-cable to supply 
it ; otherwise the waste would be enormous, and, moreover, the requirement 
of clause 29 (g) would not be fulfilled. It does not here appear whose pro- 
perty the wire would be that wiM paid for by the consumer. The limits of 

k2 
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25 yards for private conBumera and 50 yards for public lamps are the same as 
in the case of gas companies. (See note to sec. 29 of the Electric Lighting 
Act, 1882.) 

46. The maximum current with which any such consumer, as 
in the last section mentioned, shall be entitled to be supplied 
shall be of such amount as he may from time to time require to 
be supplied with, not exceeding what may be reasonably antici- 
pated as the maximum consumption on his premises : Provided 
that where any consumer has required the undertakers to supply 
him with a maximum current of any specified amount, he shall 
not be entitled to alter that maximum except upon one month's 
notice to the undertakers, and any expenses incurred by the 
undertakers in respect of the service lines, by which electricity is 
supplied to the premises of such consumer, or any electric lines, 
fittings, or apparatus of the undei'takers upon such premises, 
consequent upon such alteration, shall be paid by him to the 
undertakers, and may be recovered summaiily as a civil debt. 

If any difference arises between any such owner or occupier 
and the undertaken as to what may be reasonably anticipated as 
the consumption on his premises, such difference shall be deter- 
mined by arbitration. 

As the consmner ia bound to pay for any alterations required by him in the 
size of the conducting wires, unless the undertakers charge in the third method 
by maximum quantity, the consumer will do well to demand the largest maxi- 
mum he can get, and so secure large mains, which will cause little waste and 
be always sufficient, subject, however, to his liabilities under clause 24. 

Supply of 47. The undertakers shall supply electricity to any public 

*ubUc*^lam*^ lamps within the distance of fifty yards from any of the dis- 
tributing mains of the undertakers in such quantities as the local 
authority may from time to time require to be supplied. 

In tlie case of incandescent lamps tliis would be a very onerous liabilityi 
for the waste at long distances is very great, but by clause 52 this, no doubt, 
would be allowed for. 



Penalty for 
failure to 
supply. 



48. Whenever the undertakers make default in giving a supply 
of electricity of such pressure and during such hours as are by 
this order required to any owner or occupier of premises to 
whom they may be and are required to supply electricity under 
this order, they shall be liable to a penalty not exceeding forty 
shillings in respect of every such default for each day upon 
which any such default occurs. 
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Whenever the undertakers make default in supplying elec- Order, 
trieity of such pressure and during such hours as are by this vnolsea. 
order required to all or any of the public lamps to which they 
may be and are required to supply electricity under this order, 
they shall be liable to a penalty not exceeding forty shillings in 
respect of every such default for each such lamp, and for each 
day upon which any such default occurs. 

Provided that the penalties to be inflicted on the undertakers 
under this section shall in no case exceed in the aggregate the 
sum of one hundred pounds in respect of any defaults in 
supplying private consumers, and one hundred poimds in respect 
of any defaults in supplying public lamps for any one day, and 
provided also that in no case shall any penalty be inflicted in 
respect of any default, if the court, having cognizance of the 
case, are of opinion that such default was caused by inevitable 
accident, or by force majeure, or was of so slight or unim- 
portant a character as not materially to affect the value of the 
supply. 

Pnce. 

49. The undei-takers may charge for electricity supplied by Methods of 
them from any distributing main to any ordinary consumer^ urging- 
(otherwise than by agreement) — 

(1.) By the quantity of energy contained in such supply ; or, 

(2.) By the actual quantity of electricity so supplied ; or, 
unless the Board of Trade from time to time otherwise direct, 

(3.) By the number of hours during which the supply of 
electricity is actually used by such consumer, and the maxi- 
mum current with which he is for the time being entitled 
to be supplied : 
Provided that before commencing to supply electricity through 
any distributing main for the purposes of general supply, the 
undertakers shall give notice to the local authority by what 
method they propose to charge for electricity supplied through 
such main; and, where the undertakers have given any such 
notice, they shall not be entitled to change such method of 
charging except after one month's notice of such change has been 
given by them to the local authority and to every consumer of 
electricity who is supplied by them from such main. 

There are three modes of charge here provided, which are further exphiined 
under the heads of Meters and Cost of Electric Lighting in the Notes on 
Electricity, Part 11. The first method is by the ** quantity of energy con- 
tained in the supply." 
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Older. The enei^ of a quantity of electricity is found by multiplying the quantity 

Ohelflea. into the pressure, or electromotive force. This is its work-doing efBciency. 
The power of a current, or its work-doing capacity per second, is found by 
multiplying the current strength into tlie electromotive force. The light- 
giving capacity of a current is dependent on its power, the total light given 
is therefore dependent on the energy of the quantity of electricity which has 
passed. Theoretically this is the best way of measuring electricity, and 
the fairest, for tlie cost of producing electricity is proportional also to the 
energy developed. Unfortunately it is difficult accurately to measure the 
total eneigy of a quantity of electricity, and no meter that has as yet been 
designed is entirely satisfactory. 

Tlie second method is to measure the amount of the current. As the 
electromotive force is known, and ought to be constant, the eneigy is also 
determined. The electromotive force, however, which is to be the guide, ia 
not the electromotive force at the terminals of the house, but those at the 
junctions of the service lines with the main (Schedule C. sec. 2), which ia 
about 2^ per cent, less (clause 29 j^].) So that the consumer will pay for 
rather more than he really receives. 

The third method is that most likely to be adopted at first ; but it haa 
several drawbacks. For suppose that a consumer has requested a m^Tim^^Tn 
current of 65 amperes at 60 volts, E.M.F., tliat is, enough for some fifty 
20-candle Swan lamps. If he then puts on another half-dozen lamps, 
who is to discover it, and stop him ? It is true that an ammeter may be 
fixed to his house, but it will be impossible always to be inspecting it. And 
no doubt a tell-tale might be fixed to the ammeter, such as a loose index- 
hand to register the maximum current, and indicate any excess over the 
proper quantity ; but who is to say whether an indication of an excess is the 
result of systematic user or a mere accidental short-circuiting ? Such a con- 
sumer having applied for a 65-amp^re current might continuously use 
80 amperes without any one being the wiser. Nor would such a user always 
be done fraudulently. A bond fide change of lamps might bring it about. 
Again, if a consumer were by negligence or design to short-circuit any part of 
his system, this woidd cause an enormous sudden accession of current to 
him, and dim most of the lamps in the neighbourhood. This may be 
prevented by the use of the fusible. For the instant the current 
became abnormally strong the plug would melt and cut off the supply, 
which could only be restored by the undertakers from the outside. As, 
however, the limits of these plugs will be greater than the normal current 
required (clause 64/.), the consumer might habitually indulge in an excess 
over that he was paying for, nor is it clear how he could be prevented from 
doing so. 

Until the measurement system is perfected it seems probable that con- 
sumers will not be allowed to tamper with their lights, but must work them 
according to some regular system. It ia one of the great difficulties of 
electricity that sudden changes in one house may effect all the neighbouring 
consumers, whereas with gas this is not the case, nor is it possibly for fb gas 
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conBumer to affect the supply of hia neighboora except wilfully, as by blowing Order. 

large quantities of air into his pipes and thence into the mains. Ohelsea. 

Shops, clubs, hotels, and public institutions which bum lights during 

regular hours, can no doubt be supplied on the system of paying by the hour, 

buc for priyate use it will present great difficulties, especially in view of 

section 18 of the Electric Lighting Act, which prohibits the undertakers 

from controlling or interfering with the manner in which the electricity is 

used by the consumer. 

50. The prices to be charged by the undertakers for electricity Maximum 
supplied by them shall not exceed those stated in that behalf in 
Schedule C. in the first, second, and third sections thereof 
respectively. 

51. Subject to the provisions of this order, and of the principal S^v^Mwe^'^** 
Act, and to the right of the consumer to require that he shall be ment. 
charged according to some one or other of the methods above- 
mentioned in cases where he is entitled to require a supply, the 
undertakers may make any agreement with a consumer as to the 

price to be charged for electricity, and the mode in which such 
charges are to be ascertained, and may charge accordingly. 

62. The price to be charged by the undertakers and to be paid ^^i^^^ ' 
to them for all electricity supplied to the public lamps and the 
mode in which such charges shall be ascertained, shall be settled 
by agreement between the local authority and the undertakers, 
and in case of difference, by arbitration, regard being had to the 
circumstances of the case and the distributing or other mains 
(if any) which may have to be laid for the purpose and the prices 
charged to ordinary consumers in the district. 

Meters. 
53. The energy contained in any supply of electricity by the Meters to be 
undertakers to any ordinary consumer imder this order, or the ^Jf agree^^* 
quantity of electricity so supplied, or the duration of such supply ment. 
(according to the method by which the undertakers elect to 
charge), in this order referred to as " the value of the supply," 
shall, except as otherwise agreed between such consumer and the 
undertakers, be ascertained by means of an appropriate meter 
duly certified under the provisions of this order. 

As to the various kinds of meters, see Part II. A perfect electric meter 
is stiQ to be designed. A meter for charges of the third kind (clause 49) 
could easily be constructed, by causing a detent to catch the balance-wheel of 
a small dock when the current was not passing, and to rise by means of an 
electro-magnet, and free it when the current began,to flow, on the principle 
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of an ordlBary stop-watch. In such a clock the face would be divided into 
units, tens, hundreds, and thousands, and the hands by suitable wheelwork 
would be made to go very slowly. When the current increased beyond a 
fixed point, a second detent might easily be contrived to throw a wheel into 
gear and increase the rate of motion. 

The defect in the third method of charging is, that the consumer has not the 
advantage of a graduated supply, he must always pay for *'all or none." 

54. A meter shall be considered to be duly certified under the 
provisions of this order if it be certified by an electric inspector 
appointed under this Act to be of some construction and pattern 
and to have been fixed and to have been connected with the 
service lines in some manner approved of by the Board of Trade, 
and to be a correct meter ; and every such meter is in this order 
referred to as a "certified meter": Provided that, where any 
alteration is made in any certified meter, or where any such 
meter is unfixed or disconnected from the service lines, such meter 
shall cease to be a certified meter unless and until it be again 
certified as a certified meter under the provisions of this order. 

55. Every electric inspector who may be required by the 
undertakers or by any consumer to examine any meter for the 
purpose of certifying the same as a certified meter under the 
provisions of this order shall be entitled to demand from the 
undertakers or consumer so requiring him and to be paid such 
fees as may from time to time be determined in that behalf by 
the local authority with the approval of the Board of Trade before 
commencing such examination, and every electric inspector shall, 
upon being required so to do by the undertakers or any such 
consumer as aforesaid, examine any meter situate within the 
district for which he is appointed if such fees are ofiered to him 
as aforesaid, and shall certify the same as a certified meter if he 
considers it entitled to be so certified. 

56. Where the value of the supply of electricity to any con- 
sumer by the undertakers is under this order required to be 
ascertained by means of an appropriate meter, the undertakers 
shall, if required so to do by such consumer, supply him with an 
appropriate meter, and shall if required so to do, fix the same 
upon the premises of the consumer and connect the service lines 
therewith, and procure such meter to be duly certified under the 
provisions of this order, and for such purposes may authorise and 
empower any oflScer or person and any electric inspector to enter 
upon such premises and execute all necessary works and do all 
necessary acts ; provided that previously to supplying any such 
meter the undertakers may require such consumer to pay to them 
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a reasonable sum in respect of the price of such meter, or to give Order, 
security therefore if he desires to purchase the same, or to enter Oneisea. 
into an agreement for the hire of such meter as hereinafter 
provided if he desires to hire such meter, and also to pay to them 
a reasonable sum in respect of the expenses of fixing such meter 
and connecting it with the service lines and procuring the same 
to be certified under this order ; if any difierence arises between 
the undertakers and any consumer under this section such differ- 
ence shall be determined by arbitration. 

57. No consumer shall connect any meter used under this Meters not to 
order for ascertaining the value of any supply of electricity to ^ diwon^ 
him with any electric line through which electricity is supplied nected with 
by the undertakers, or disconnect any such meter from any such 
electric lines unless he has given to the undertakers not less than 
forty-eight hours' notice in writing of his intention so to do, and 
if any person acts in contravention of this section he shall be 
liable for each ofience to a penalty not exceeding forty shillings. 

68. Every consumer of electricity supplied by the undertakers Conramer to 
shall at all times, at his own expense, keep all meters belonging ^^Jer^^ 
to him, whereby the value of any supply of electricity to him by proper order, 
the undertakers is under this order to be ascertained, in proper 
order for correctly registering such value, and in default of his 
so doing the undertakers may cease to supply electricity through 
such meter. 

The undertakers shall have access to and be at liberty to take E* L* Act, 
off*, remove, test, inspect, and replace any such meter at all *^' 
reasonable times, provided that all reasonable expenses of and 
incident to any such taking off", removing, testing, inspecting, 
and replacing, and the procuring such meter to be again duly 
certified where such re-certifying is thereby rendered necessary 
shall, if the meter be found to be not in proper order, be paid by 
the consumer, but if the same be in proper order, all expenses 
connected therewith shall be paid by the undertakers. 

59. The undertakers may let for hire any meter for ascer- Power to the 
taining the value of the supply of electricity by them to any J|^f *t meters, 
consumer, and any fittings thereto, for such remuneration in Gasworks 
money, and on such terms with respect to the repair of such 1547, sec. u. 
meter and fittings, and for securing the safety and return to the 
undertakers of such meter, as may be agreed upon between the 

hirer and the undertakers, and such remuneration shall be 
recoverable by the undertakers summarily as a civil debt. 

60. The undertakers shall at all times, at their own expense, to'kwBp^eter 
keep all meters let for hire by them to any consumer, whereby }«* 'w ^^ 

in repair. 
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Older the value of the supply of electricity by them to such consumer 
Uuelseft. jg ascertained, in proper order for correctly registering such 
value, and in default of their so doing the consumer shall not be 
liable to pay rent for the same during such time as such default 
continues. The undertakers shall, for the purposes aforesaid, 
have access to and be at liberty to remove, test, inspect, and 
replace any such meter at all reasonable times : Provided that 
the expense of procuring any such meter to be again duly 
certified where such re-certifying is thereby rendered necessary 
shall be paid by the undertakers. 
Differences as 61. If any difibrence arises between any consumer and the 
of meter to^e ^undertakers as to whether any meter whereby the value of any 
■ettled by in- supply of electricity to such consumer by the undertakers is 
Bpector. ascertained (whether belonging to such consumer or the under- 
takers) is or is not in proper order for correctly registering such 
value, or as to whether such value has been correctly registered 
in any case by any meter, such difierence shall be determined 
upon the application of either party by an electric inspector, or 
where the local authority are the consumers, by an inspector to 
be appointed by the Board of Trade, who shall also order by 
which of the parties the costs of the proceedings before him shall 
be paid, and the decision of such inspector shall be final and 
binding on all partiea Subject as aforesaid, the register of the 
meter shall be conclusive evidence in the absence of fraud of the 
value of any supply of electricity by the undertakers to any 
consumer. 
Undertakers 62. Where any consumer who is supplied with electricity by 
to pay ex- ^jj^ undertakers from any distributing main is provided with a 

penses of pro- "^ . . 

viding new certified meter for the purpose of ascertaining the value of the 
metSSl of *" supply, and the undertaken change the method of charging for 
charge al- electricity supplied by them from such main the undertakers 
shall pay to such consumer the reasonable expenses to which he 
may be put in providing a new meter for the purpose of ascer- 
taining the value of the supply of electricity to him according to 
such new method of chargmg, and such expenses may be 
recovered by the consumer from the undertakers summarily as a 
civil debt. 
Undertakers 63. In addition to any meter which may be placed upon the 
meterakT premises of any consumer to ascertain the value of the supply of 
measnre sup- electricity to him as between himself and the undertakers, the 
check mea- undertakers may from time to time place upon his premises such 
snremcnt meter or other apparatus as they may desire for the purpose of 
ascertaining or regulating either the amount of electricity or 
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energy supplied to such consumer, or the number of hours during 
which such supply is given, or the maximum amount of such 
supply, or any other quantity or time connected therewith : Pro- 
vided that such meter shall be of some construction and pattern 
and shall be fixed and connected with the service lines in some 
manner approved of by the Board of Trade, and shall be supplied 
and maintained entirely at the cost of the undertakers, and shall 
not, except by agreement, be placed otherwise than between the 
mains of the undertakers and the poles on the consumer's 
premises at which the supply is given. 

This ia an important section. If the third method of charge be adopted, 
some form of current r^ulator will probably be required, designed so as to 
admit no more than the maximum current. One scheme upon which such a 
regulator might be designed is to cause the current to pass through a conduc- 
ting liquid, and then throttle the area of this conductor at some point by 
means of an apparatus worked by an electro-magnet, round which the current 
was passing. Thus like a governor of an engine, this machine would, when 
the current became too strong, increase the resistance at some point, so as to 
reduce it, and with this system no great waste of energy would take place. 
Several regulators have been designed and patented. 
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Regulations as to Safety. 

64. The following regulations shall be observed in relation to Regulations 
the supply of electricity under this order : — served by 

(a.) All mains and service lines, so far as they lay in or under undertakers, 
streets and public places (otherwise than in distributing 
boxes or stations), shall be of a pattern to be approved of 
by the Board of Trade, and shall be covered with 
thoroughly waterproof covering and be contained in pipes 
or cases of sufficient strength to protect them from injury, 
and due precautions shall be taken to prevent any 
insulating material which may be used being rendered 
plastic or being otherwise injured by the action of ex- 
ternal heat. 

(b.) All mains or service lines shall be well and sufficiently 
insulated with some material affording an insulation of a 
durable character, to be approved of by the Board of Trade, 
and all parts of service lines shall be so secured that they 
shall not be liable to be brought into contact with 
metallic masses upon accidental abrasion of the insulation, 

(c.) No conductor in any part of any circuit shall be connected 
with earth unless such connexion is sanctioned by the 



Order. 
Ohelsea. 



140 PROVISIONAL ORDER. 

Board of Trade by any regulations to be hereafter made 
under the provisions of the principal Act. 

(d.) The current through any conductor used as a service line 
shall not exceed one thousand amperes, if such current 
exceeds ten amperes, or two thousand amperes, if such 
current is less than ten amperes, per square inch of section 
of a pure copper wire of conductivity equal to that of such 
conductor ; provided that when the insulation employed is 
such that it would become plastic at a temperature of 
120 deg. Fahrenheit, only three fourths of the above- 
mentioned currents shall be allowed. 

(«.) The supply of electricity to any premises shall be capable 
of being turned off at some point outside such premises. 

(/.) In each conductor of each service line shall be inserted 
a safety fuse or other safety connexion of a pattern to be 
approved by the Board of Trade. Such fuse or connexion 
shall be situated in a distributing box or at some other 
point in the service line which is easily accessible, and 
shall be of such a nature as to cut off the supply when the 
current through such conductor exceeds by more than 
fifty per cerdum (or such other smaller proportion as the 
undertakers may think fit) the maximum current which 
such service line is extended to supply. 

(g,) The positive and negative poles of any service lines upon 
the premises of the consumer shall be at a distance of not 
less than three inches, and the terminals of any joint 
which may be made in any portion of any service line 
which may be upon the premises of any consumer between 
the point at which it enters upon the said premises and 
the said poles shall be of some construction and pattern 
approved of by the Board of Trade. 

(h.) Where the maximum current given to any consumer 
by any service lines exceeds fifty amperes, the supply 
shall be divided and given at more than one pair of poles, 
so that the maximum current at each pair of poles shall 
not exceed fifty amperes, except in such cases and under 
such conditions as may be approved of by the Board of 
Trade. 

(i.) Where the difference of potential between any point of 
any main or electric line used by the undertakers and the 
earth, or between such point and any other point upon 
the same circuit exceeds two hundred volts, such precau- 
tion shall be taken by the undertakers as may from time 
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to time be prescribed by the Board of Trade by any regu- 
lations to be made by them under the provisions of the 
principal Act, to prevent such main or electric line be- 
coming electrically connected with or leaking into any 
main or electric line through which electricity passes at a 
different potential. 

(J.) Where the difference of potential between any point of 
any charging main and the earth, or between such pomt 
and any other point upon the same circuit exceeds two 
hundred volts, all distributing mains connected therewith 
shall be fitted with such appliances and apparatus, of such 
pattern and construction as may be from time to time 
prescribed or approved of by the Board of Trade, for the 
purpose of ensuring that such mains shall be effectually 
disconnected and kept disconnected from such batteries 
during the hours of charging. 

(i.) No portion of any electric line which may be placed by 
the undertakers above ground, and which is not enclosed 
within any distributing box or building, shall be at a po- 
tential differing from that of the earth by more than two 
hundred volts. 

{I.) Where any portions of any electric lines belonging to the 
undertakers are exposed in such a position as to be liable 
to be struck by lightning, they shall be efficiently pro- 
tected by lightning dischargers, of such pattern and 
construction as may be from time to time prescribed or 
approved by the Board of Trade. 

(m.) The difference of potential at corresponding points of 
the positive and negative conductors used as distributing 
mains or service lines, shall not at any time exceed two 
hi(,ndred volts in the case of continuous currents, and one 
hundred volts in the case of alternating currents (the 
difference of potential in the case of alternating currents 
being taken as equal to the constemt difference of potential 
which would in the case of continuous currents produce 
the same mean effect), and no portion of any such con- 
ductor shall be at a potential differing from that of the 
earth by more than such quantity. 

(n.) The difference of potential at. any two points of a 
charging main shall not exceed four thousand volts, and 
no portion of any such main shall be at a potential 
differing from that of the earth by more than such 
quantity. 
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(o.) The Board of Trade may at any time direct an inquiry 
to be made into the condition of any mains, electric lines, 
or works of the undertakers if they consider it expedient 
to do so in the interest of the public safety, and for such 
purpose they may order any such mains, electric lines, or 
works to be tested in such manner as they may think 
expedient 

Provided always, that if the undertakers at any time desire to 
supply electricity by agreement, at a high tension for the purpose 
of arc lighting or for any other purpose, the Board of Trade, if 
they think fit, may relieve the undertakers from all or any of the 
obligations by this section imposed upon them, and may substitute 
such other regulations to be observed by the undertakers in 
relation to such supply as they may think expedient ; and all 
regulations so substituted shall be observed by the undertakers, 
and shall, for all purposes of enforcement or otherwise, be deemed 
to have been inserted in this section in lieu of the regulations for 
which the same are substituted. 

(a.) Tlie waterproof covering is to prevent the damp from penetrating to 
the cores and causing leakage. 

(c.) The permission to use earth currents would greatly diminish tlie cost 
of laying the mains, and the limits of safety (m) are so low as to 
obviate all danger from earth currents. 

(d.) A current of 1000 amperes flowing through a round copper wire, 
one square inch section, would warm it perceptibly, but is quite safe. 
The smaller the wire becomes the greater is its cooling surface in pro- 
portion to its sectional area. Thus a round conducting wire of one square 
inch section would have a cooling surface of 3.45 square inches per 
inch of length. But a wire of half a square inch section would have a 
cooling STirface of 2.5 square inches per inch of length, that is lialf as 
much again as the other in proportion to its conducting power. 
Therefore the bigger that round wires are made the smaller must be 
the proportion of current allowed to pass through them. For this 
reason very large cables might be made in flat strips or woven bands 
of copper presenting a large cooling surface in proportion to their 
conductivity, though of course in such cases the insulation would be 
more expensive. 

(/.) Tliis provision as to safety plugs is very important. For supix)se 
that through accident or design some consumer were to short-circuit 
his wires, as could easily be done by joining the terminals by a thick 
piece of metal, such as a kitohen-poker. Instantly the current through 
them would be enormously increased, and all the adjoining lamps 
would become dim, because so easy a channel would have been 
suddenly offered to tho electricity that it would nearly desert all 
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others. The service wires to the house would then be probably Order. 

melted. To prevent these contingencies the safety plug is inserted, Oholsea. 

of such nature that when the current becomes too strong, the safety 

fuze parts, and breaks it. 

(/., n.) These provisions are to meet the case of storage batteries (see the 

definition of a ** charging main/' clause 2). 

Notices, &c. 

65. Notices, orders, and other documents under this order Notices, Ac. 

■% • .1. . .■ IT • •! • J may d© 

may be in wntmg or m print, or partly in writing ana printed or 
partly in print ; and where any notice, order, or document written, 
requires authentication by the local authority, the signature 
thereof by the clerk or surveyor to the local authority shall be 
suj£cient authentication. 

66. Any notice, order, or document required or authorized to be Service of 
served upon any body or person, under this order or the principal ' 
Act, may be served by the same being addressed to such body or 
person, and being left at or transmitted through the post to the 
following addresses respectively : — 

(a.) In the case of the Board of Trade, the office of the Boai-d 

of Trade ; 
(6.) In the case of the Postmaster-Qeneral, the General Post 

Office; 
(o.) In the case of the local authority, the office of the local 

authority ; 
(d.) In the case of the undertakei*s or any other company 

having a registered office, the registered office of the 

undertakers of such company ; 
(e.) In the case of a company having an office or offices, but 

no registered office, any such office ; 
(J.) In the case of any other person, the usual or last known 

place of abode of such person. 

Where any notice is served by post it shall be deemed to have 
been served at the time when the letter containing the notice 
would be delivered in the ordinary course of post, and in proving 
such service it shall be sufficient to prove that the letter con* 
taining the notice was properly addressed and put into the post* 

A notice, order, or document, by this order required or autho- 
rized to be served on the owner or occupier of any premises, shall 
be deemed to be properly addressed if addressed by the description 
of the " owner" or " occupier" of the premises (naming them)) 
without further name or description. 

A notice, order, or document, by this order required or autho- 
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rized to be served on the owner or occupier of premises may be 
served by delivering the same, or a true copy thereof, to some 
person on the premises, or if there is no person on the premises 
to whom the same can with reasonable diligence be delivered, by 
fixing the notice on some conspicuous part of the premises. 

Revocation of Order, 

67. If at any time after the commencement of this oixler the 
local authority make a representation to the Board of Trade that 
the undertakers are insolvent, and that in consequence of such 
insolvency they are unable to execute works or to supply elec- 
tricity in accordance with the terms of this order, the Board of 
Trade shall inquire into the truth of such representation, 
and if upon inquiry they are satisfied of the truth of the 
representation, they shall, upon the application of the local 
authority, revoke this order as to the whole or any part of the 
area of supply ; and thereupon all the powers of the undertakers 
for the supply of electricity within the area of supply, or such 
part thereof as aforesaid, shall absolutely cease and determine. 

68. If the Board of Trade at any time revoke this order as to 
the whole or any part of the area of supply, the following 
provisions shall have effect : — 

(a.) Any money which may have been deposited or secured 
by the undertakers under the provisions of this order in 
respect of such area or part thereof (as the case may be) 
and which may not have been repaid or released to the 
undertakers, shall be applied rateably in satisfying the 
claims of the local authority and any other persons to 
compensation for any damage sustained by them by 
reason or in consequence of the execution of anj' works 
within such area or part thereof as aforesaid, or for any 
expenses to which such local authority or persons may 
have been put in removing any works of the undertakers 
within such area or part thereof under the provisions of 
this order : and in every such case the amount of com- 
pensation to be paid in respect of the various claims, and 
the persons to whom it is to be paid shall be determined 
by an arbitrator to be appointed by the Board of Trade, 
whose decision shall be final and binding on all persons. 

(6.) Within one month after the date of the revocation, the 
local authority, if they think fit, may by notice in writing 
require the undertakers to sell, and thereupon the under- 
takei*s shall sell to them their undertaking upon terms of 
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paying the then value of all lands, buildings, works, Order, 
materials, and plant of the undertakers suitable to and vlielaea. 
used by them for the purposes of the undertaking, such 
value being estimated in manner directed by the principal 
Act in the case of purchases effected by the local authority 
under section twenty-seven of that Act. 
(c.) Where no such notice is given to the undertakers by the 
local authority, as in the last sub-section mentioned, the 
local authority, and any persons who may be liable to 
repair any street or part of a street in which any works 
of the undertakers may have been placed, may forthwith 
remove such works, with all reasonable care, and the 
undertakers shall pay to the local authority or such other 
persons as aforesaid such reasonable costs of such removal 
as may be specified in a notice to be served on the under- 
takers by such local authority or other persons, or, if so 
required by the undertakers, within one week after the 
service of such notice upon them, as may be settled by 
arbitration. 

If the undertakers fail to pay such reasonable costs as afore- 
said within one month after the service upon them of such notice, 
or the delivery of the award of the arbitrator, as the case may 
be, the local authority or other such persons as aforesaid may 
without any previous notice to the undertakers (but without 
prejudice to any other remedy which they may have for the 
recovery of the amount), sell and dispose of any such works &s 
aforesaid either by public auction or private sale, and for such 
sum or sums and to such person or persons as they may think fit ; 
and may, out of the proceeds of such sale, pay and reimburse 
themselves the amount of the costs so specified or settled as 
aforesaid, and of the costs of sale, and the balance (if any) of the 
proceeds of the sale shall be paid over by them to the 
undertakers. 

Genercd. 
69. Where any consumer is required under this order to give Nature and 
security to the undertakers, such security may be by way of JJcuriiy^^ 
deposit or otherwise, and of such amount as he and the under- 
takers agree on, or as, in default of agreement, may be deter- 
mined on the application of either party by two justices, who 
may also order by which of the parties the costs of the pro- 
ceedings before them shall be paid, and the decision of the 
justices shall be final and binding on all parties : Provided that 
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where any such security is given by way of deposit the under- 
takers shall pay interest at the rate of five pounds per centum 
per annum on every sum of ten shillings so deposited for every 
six months during which the same remains in their hands. 

70. Where under the provisions of this order the approval of 
the Board of Trade is required to be given in any case such 
approval shall be signified in writing under the hand of one of 
the secretaries or assistant secretaries of the Board of Trade, and 
all costs and expenses of or incident to any application for such 
approval, including the costs of the tests (if any) which may be 
required to be made by the Board of Trade for the purpose of 
determining whether such approval should be given, shall be 
borne and paid by the applicant or applicants for such approval ; 
provided always that where any approval is given by the Board 
of Trade to any plan, pattern, or specification, they may require 
such copies of the same as they may think fit to be prepared and 
deposited at their office at the expense of the said applicant or 
applicants, and may from time to time if they think fit revoke 
any approval so given, or permit such approval to be continued 
subject to such modifications as they may think necessary. 

71. Where the Board of Trade, upon the application of the 
undertakers, give any approval or grant any extension of any 
time limited for the performance of any duties by the under- 
takers under this order, or where the Board of Trade, upon the 
application of the local authority, revoke this order as to the 
whole or any part of the area of supply, notice that such approval 
has been given, or such extension of time granted, or such revo- 
cation made, shall be published by public advertisement once at 
least in each of two successive weeks in some one and the same 
local newspaper by the body by whom such application was 
made as aforesaid. 

72. Where any application is made to the Board of Trade to 
extend any time limited for the performance of any duties by 
the undertakers under this order, notice of such application shall 
be served on the local authority by the undertakers, and an 
opportunity shall be given to the local authority to make repre-* 
sentations or objections with reference thereto. 

78. All penalties under this oi'der^ the recovery of which is not 
otherwise specially provided for, may be recovered in a summary 
manner before a court of summary jurisdictioiL 



By the Sttmmaiy JuriBdicijon Act 1879 (42 and 43 Viet. e. 49^ Sedit 
6, 35) it is provided that sums recoyer9d on complaint and not on inform 
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maiion, are to be civil debts, enforced by distress, but not giving rise Older, 
to imprisonment for non-payment except where the debtor is proved to Unelsea. 
have had means to pay. 

On the other hand penalties are to be recovered by information, and 
the defaulting party may be imprisoned if he does not pay them. 

74. The undertakers shall be answerable for all accidents, Undertakers 
damages, and injuries happening through the act or default of ^^^Ae fw a^"^ 
the undertakers, or of any person in their employment, by reason damages, 
or in consequence of any of the undertakers' works, and shall 

save harmless all bodies having the control of streets or public 
roads, collectively and individually, and their officers and servants, 
from all damages cmd costs in respect of such accident cmd 
injuries. 

75. Nothing in this order shall prevent the undertakers borrowing As to mort- 
money on the security of mortgages of the undertaking, or shall ^^^' 
make the consent or approval of the Board of Trade necessary to 

the validity or effect of any such mortgage : Provided that every 
mortgage of the undertaking shall be deemed to comprise all pur- 
chase money which may be paid to the undertakers in the event 
of any compulsory sale of the undertaking or any part thereof to 
the local authority, under section twenty-seven of the principal 
Act, or under this order, and that any mortgage granted by the 
imdertakers shall not be a charge upon the undertaking or any 
part thereof in the event of the undertaking or such part being 
purchased by the local authority as aforesaid, and that every 
mortgage deed granted by the undertakers shall be endorsed with 
notice to that effect. 

76. Nothing in this order shall authorise the undertakers to Saving rights 
take, use, or in any manner interfere with any portion of the in the fore- 
shore or bed of the sea, or of any river, channel, creek, bay, or ^*^^^- 
estuary, or any right in respect thereof, belonging to the Queen's 
most Excellent Majesty, in right of Her crown, and under the 
management of the Board of Tnwie, without the previous consent 
in writing of the Board of Trade on behalf of Her Majesty (which 
consent the Board of Trade may give) ; neither shall anything in 
this order contained extend to take away, prejudice> diminish, or 
alter any of the estates, rights, privileges, poWers> or authorities 
vested in or enjoyed or exerciseable by the Queen's Majesty, Her 
heirs or successors* Works not to 

77» The undertakers shall not construct oU the shore of the sea, ^| construct- 

^ ' ed on shore of 

or of any creek, bajr, arm of the sGa) or navigable river communi- navigable 
eating therewith, where and so far up the same as the tide flows ^**^n^nt 
and re-floWs, any wdrk Without the previous consent of the Board of Board of 

l2 
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of Trade, to be signified in writing under the hand of one of the 
Secretaries or Assistant Secretaries of the Board of Trade, and 
then only according to such plan and under such restrictions and 
regulations as the Board of Trade may approve of, such approval 
being signified as last aforesaid ; and where any such work may 
have been constructed, the undertakers shall not at any time alter 
or extend the same without obtaining previously to making any 
such alteration or extension the like consents or approvals. If any 
such work be commenced or completed contrary to the provisions 
of this order, the Board of Trade may abate and remove the same, 
and restore the site thereof to its former condition at the cost and 
charge of the undertakers; and the amount of such cost and 
charge may be recovered by the Board of Trade summarily as a 
civil debt 



The word ''navigable*' is here used in the same sense as in fishery 
cases, and means within the ebb and flow of the tide. 

The soil of such rivers is in the Crown and the public have a right of 
way over them and to fish in them. 

The shore of the sea up to ordinary high- water water mark is also in 
the Crown. 



Undertakers 78. Nothing in this order shall exonerate the undertakers from 
from SSet- *^y indictment, action, or other proceeding for nuisance in the 
ment. event of any nuisance being caused by them. 

The liability to an action for a nuisance always existed at common law, 
and this sentence makes the above penalties merely cumulative. 

ProviBion as 79. Nothing in this order shall exempt the undertakers or their 
Acte.°*^* undertaking from the provisions of any general Act relating to 
E. ^- ^^ the supply of electricity which may be passed in this or any 
future seasion of Parliament 
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SCHEDULE A. 

(See olauaes 5, 9.) 

So much of the parish of Chelsea as lies north of the line of Bdaednlea. 
Pont Street and Grove Place, the houses on both sides of Pont 
Street and Grove Place being included within the area. 

The streets within the aforesaid area along which the imder- 
takers are to lay distributing mains within two years from the 
commencement of this order are such portions of the following 
streets and parts of streets as lie within the aforesaid area — 

Pont Street. Harriet Street. 

Hans Place. Lowndes Square. 

Sloane Street. Lowndes Street. 
Cadogan Place. 



SCHEDULE B. 

(See elauBes 7) 22.) 

So much of the parish of Chelsea as lies north and east of the 
line formed by College Street, Markham Street, King's Road, 
from the comer of Markham Street to the comer of Smith Street, 
and Smith Street, not including the area described in Schedule A. 



SCHEDULE C. 

(See clauses 49, 60.) 
The term " unit " as used in this schedule shall be deemed to 
mean the energy contained in a current of 1,000 amperes flowing 
under an electro-motive force of one volt during one hour. 
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Wliere the undertakers charge any consumer by the quantity 
of energy contained in the supply given to him, they shall be 
entitled to charge him at the following rates per quarter : — For 
any quantity up to 100 units, three pounds ten shillings ; for 
each unit over 100 units, seven pence per unit. 

Section 2. 

Where the undertakers charge any consumer by the actual 
quantity of electricity supplied to him, they shall be entitled to 
charge him according to the rates set forth in section 1 of this 
schedule, the quantity of energy contained in the supply given to 
him being taken to be the product of the actual quantity of 
electricity supplied to him and the standard pressure at the point 
of junction of the mains and the service lines by which he is 
supplied. 

Section 3. 

Where the undertakers charge any consumer by the number of 
hours during which he actually uses his supply, they shall be 
entitled to charge him at the rates specified in section 2 of this 
schedule, the quantity of electricity supplied to him being 
calculated on the supposition that the consumer uses the maximum 
current specified by him under the provisions of this order during 
all the hours that he has used the supply. 



SCHEDULE D. 

(Soe clause 14.) 

List of private streets, railways, aTid trannvays, which may be 
broken up by the undeiialcers in pursuance of the special powers 
glinted by this oi*der 
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Provisional Orders obtained by 
Local Authorities. 

Wliere the Proviaioncd Order is obtained by the Local Authority 
it will be aoToewhat diffefrerat in form from the preceding, in 
tliat the duties of the undertahera to tlie local authority are 
omitted. 

The clauses relating to capital (8, 9, 10) are omitted, as also H 

e, <b /., 17, 25 & S9 ; 67 <& 68 are much modified, and a clause 

is inseHed as follows with regard to the Application of 

Revenue: — 

All moneys from time to time received by the undertakers in 

respect of the undertaking, except borrowed money, shall be 

applied by them as follows: 

(1.) In payment of the working and establishment expenses Application 
and cost of maintenance of the undertaking, including all oi »»oney8. 
costs, expenses, and damages incurred or payable by the 
undertakers, consequent upon any proceedings by or against 
the undertakers, their officers or servants, in relation to the 
undertaking. 

(2.) In payment of the interest on any mortgages, stock, or 
other securities, granted and issued by the undertakers in 
respect of money borrowed for electricity purposes. 

(3.) In providing any instalments or sinking fund required 
to be provided in respect of moneys borrowed for electricity 
purposes. 

(4.) In payment of all other their expenses of executing this 
order. 

(5.) In providing a reserve fund, if they think fit, by setting 
aside such money as they may from time to time think 
reasonable, and investing the same and the resulting income 
thereof in Government securities, or in any stock or secu- 
rities of the undertakers, and accumulating the same at 



162 



PROVISIONAL ORDER. 



Frovirional 

Order. 

Ohelsea- 



compound interest until the fund so formed amounts to 
one-tenth of the aggregate capital expenditure on the 
undertaking, which fund shall be applicable from time to 
time to answer any deficiency at any time happening in 
the income of the undertakers from the undertaking, or to 
meet any extraordinary claim or demand at any time 
arising against the undertakers in respect of the under- 
taking, and so that if that fund is at any time reduced, it 
may thereafter be again restored to the prescribed limit, 
and so from time to time, as often as such reduction 
happens. 
And shall carry the net surplus remaining in any year, and the 
annual proceeds of the reserve fund, when amounting to the pre- 
scribed limit, to the credit of the local rate as defined by the 
Electric Lighting Act, 1882, or at the option of the undertakers, 
shall apply such surplus, or some part thereof, to the improvement 
of the borough and public benefit of the inhabitants, or in reduc- 
tion of the capital moneys borrowed for electricity purposes. 

Provided always, that if the surplus shall in any year exceed 
seven pounds per centum per annum upon the aggregate capital 
expenditure on the undertaking, the undertakers shall make such 
a rateable reduction in the charge for the supply of electricity as 
in their judgment will reduce the surplus to the said maximum 
rate of profit. 

Any deficiency of income in any year shall be charged upon 
and payable out of the local rate. 
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FORMS 

UNDER THE ELECTRIC LIGHTING ACT, 1882. 



FOR PROVISIONAL ORDERS. 

(KB. — AU forms are usually on foolscap paper 8 in. by 13 in. 
and on one side only of the paper. These given below are 
for Provisional Orders, but can be easily modified to suit 
application for licenses.) 

FOBM 1. 

{Specimen form of notice to Local Authority of intention to apply for a Provisional Notice of ap- 
Order toithin the district. To be given he/ore July \st in toting, and served as plication for 
provided in Ride VIII. See Electric LiglUing Act, sec. 4, subsec. 1.) P. O. 



Board of Trade 
Session 

Electric Lighting Act, 1882. 

[. . . . name cf proposed area . . . .] 
Sib, 

We the [name ofapplieants . . . . ] beg to inform yon that application is 
intended to be made on or before the 2l8t day of December next by memorial to 
the Board of Trade in pursuance of the Electric Lighting Act, 1882, for a Pro- 
visional Order, to be confirmed in Parliament in the ensuing Session, whereby it 
is proposed to authorize use the said [name of applicants . . . .] to supply elec- 
tricity for any [public or private] purposes within the area of the jurisdiction of 
the [name qfthe local authority . . . .] 

We are, 

Sir, 
Your obedient servants. 



Page 6. 



To [name of heal avlhority.l 



[If a company, the secretary may sign it.] 



Form. 2. 

Specimen of a form of notice convening a meeting to approve of the application by a Specimen no- 
loeal authority for an Electric Lighting Provisional Order. The foUoviing tice oonven- 
notice is for a borough, others for urban or rural districts would be very similar. ^^ meeting 
The notices are prescribed by the Electric Lighting Act, sec. 3, svhsec. 6 and thoritv to^ 
sec, 4, and Rule VII., and art directed to be given in ^* the usual manrmr.^^ ftpply for 

Borough of p. 0. 

In pursuance of the Act passed in the sixth year of the reign of His late Majesty Page 6. 
King William IV. intituled an Act to provide for the regulation of Municipal Cor- 



154 PROVISIONAL ORDEE FORMS. 

ProyiBional 
Order Forms, porations in England ftnd Wales, I do hereby give notioe that a special meeting 

of the Council of the said Boroagh will be held at on the . . . day 

of 18 . at . . . o'clock in the . . . noon; and at which meeting the 

Council will act as the sanitary authority for the said Borough, and determine 
whether the said authority shall apply to the Board of Trade for a Provisional 
Order to supply electricity for [public and private] purposes within the area of 
[ . the proposed area . . . ] and for what period. 



Qiven under my hand this . . day of ... 18 . 



Mayor. 



Form of reso- 
lution. 



Form 3. 

Specimen form qfa resdiUxcn passed at the meeting convened eu above 

in a Borough, 
At a meeting of the Council of the Borough of .... . 
acting as the urban sanitary authority for the said Borough 
held on the . . day of ... 18 . 
Resolved : that application be made to the Board of Trade for a Provisional 

Order under the Electric Lighting Act, 1882, for a period of and that 

the Electric Lighting Committee be empowered to do everything necessary in the 
matter. 



Form of ad- 
vertisement. 
Page 7. 



FOKM 4. 

Specimen form of a notice by advertisement inserted in the " Gazette" and local news- 
papers, qfan intention to apply for a Provisional Order. See Electric Lighting 
Act, 1882, sec. 3, suhsec. 5, and JRvle IX. Extracted from the official "Oaxette^'' 
November 21, 1882, page 5252. 

Board of Trade— Session 1883. 

<' Electric Lighting Act, 1882." 
Richmond Electric Lighting. 

(Power to the South Eastern (Brush) Electric Light and Power Company Limited, 
to produce, supply, and store Electricity for Lighting and other Purposes, and 
for those Purposes to break up public and private Streets and other Places in 
the Pariah of Richmond, in the County of Surrey ; and to erect, lay down, 
provide, and maintain Wires and other Apparatus and Works ; Acquire Land 
and other Rights, and supply Lamps, Meters, and Fittings ; Powers to the 
Local Authority and others, and Agreements with them ; Power to demand 
and recover Rents and Charges, &c., and to make Regulations as to Fittings, 
&c.; Incorporation of Acts.) 

"I^TOTICE is hereby given, that application is intended to be made by the 
JLi South Eastern (Brush) Electric light and Power Company Limited, of 

No. 110, Cannon-street, in the city of London (hereinafter called *' the Company") 
to the Board of trade, on or before the 21st day of December next, under the 
provisions of the '* Electric Lighting Act, 1882," for a Provisional Order for the 
following purposes : — 

To authorise and empower the Company to supply and store electricity as 
defined by the said Act, for all or some of the public and private purposes as 
defined by the said Act within the area hereinafter mentioned, and for those 
purposes to enter upon, break up, and interfere with all streets, roads, and public 
places, ways, footpaths, railways, tramways, canals, towing paths, bridges, 
culvers, sewers, gas and water mains and pipes, and telegraph and pneumatic 
tubes and pipes in the said area, and to lay down, set up, maintain, renew, or 
remove either above or under ground or otherwise, pipes, tubes, wires, poets, 
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apparatua, or other works or things required for enabling the Company to supply, Older FonUfl* 
produce, store, convey, transmit, or distribute electricity for the several private 
and public purposes aforesaid, within the said area, and all other works to carry 
into effect the objects of the proposed undertaking. 

To enable the Company to purchase, hold, acquire, or take on lease any lands or 
interests, or easements in land, and to erect, maintain, use, and work upon such 
land all necessary stations, together with all storehouses, engines, machinery, 
apparatus, works, and appliances, for the production, storage, and distribution of 
electricity. 

To authorise the Company to manufacture, hire, seU, and let all necessary 
machines, lamps, accumulators, fittings, plant, machinery, and other matters or 
things of whatever description, required for the purposes aforesaid. 

To authorise the Company to enter upon any houses, buildings, lands, and 
premises supplied by them for any purpose relative to such supply. 

To enable the Company on the one hand, and the local authority on the other 
hand, to enter into agreements as to the supply of electricity, and as to the 
breaking up and interfering with any streets, roads, ways, public footpaths, and 
public places as aforesaid, and if necessary to authorise such local authority to 
exercise the powers with respect to the breaking up of streets and other places, 
and all or any of the other powers proposed by tiie intended Order to be conferred 
upon the Company. 

To incorporate with the Provisional Order and extend and apply to the pro- 
posed undertaking and works, and to the Company as undertakers of the same', 
all or some of the provisions of the '* Electric Lighting Act, 1882," and of 
the Acts or portions of Acts incorporated therewith, and to confer upon the 
Company all or some of the powers within the area of supply hereinafter men- 
tioned, tiiat by the *' Electric Lighting Act, 1882," are conferred upon undertakers 
as defined by such Act, and so far as may be necessary for the purposes of the 
Proviiional Order, or as ihay be deemed expedient to alter, amend, repeal, or 
extend all or some of the provisions of those Acts, and to confirm or give effect to 
any agreement with any local authority or other Corporation or person relative 
to the said Order or the undertaking proposed to be authorised thereby, and to 
make all such other regulations and conditions as the said Act authorises or 
requires, or the Board of Trade may prescribe with respect to all or any matters 
in connection with the proposed undertaking. 

To authorise the Company to take, collect, and recover rates, rents, and charges, 
and to prescribe the same, and to enable the same to be from time to time 
revised. 

The area of supply within which it is proposed that the provisions of the said 
Order shall be in force and have effect is the parish of Richmond, in the county 
of Surrey. 

The streets and other places in, over, or along which it is proposed to place any 
electric lines or other works, are all the streets and other places within the said 
area of supply, and among such streets and places, it is more particularly proposed 
to place electric lines and works in, over, or along the following streets and places 
(but not to the exclusion of the other streets and places within the said area) that 
is to say :— 

Kew-road, from the London and South Western Railway Station to George* 
street. 

George-street. 

Hill-street, from George-street to the junction of Upper Hill-street and Lower- 
road. 

The railways and tramways which the Company propose to take power to break 
up are as follows ; 
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Froyiflional 

Older Fonns* ^^® London and South Western Railway. 

The canals and navigable riyers which the Company will be empowered to cross 
are as follows : — 
River Thames. 

The draft of the proposed Provisional Order will be deposited at the Office of 
the Board of Trade on or before the 21st day of December next, and printed copies 
of the Draft Provisional Order when applied for, and of the Provisional Order 
when made, will be famished at the price of one shilling for each copy to all 
persons applying for the same at the office of the undersigned Walter Webb 
and Co., 23, Queen Victoria-street, in the city of London, and at the Selwyn • 
court Estate Office, Ennerdale-road, Kew-gardens, Richmond, in the county of 
Surrey. 

Every local or other public authority, company, or person desirous of making 
any representation to the Board of Trade, or of bringing before them any objection 
respecting the application, may do so by letter addressed to the Board of Trade 
marked on the outside of the cover enclosing it, ** Electric Lighting Act," within 
two months from the date hereof. 

Dated this 18th day of November, 1882. 

WaUer Webb taid Co,, 23, Queen Victoria-street, London, E.G., Solicitors 
and Parliamentary Agents. 

Form 5. 
p M Specimen form of memorial praying for a Provisiotud Order, See 

( Description of the 

proposed undertaking; this must correspond 
tDith that in the advertisement in the last 
Form 4, see Mule III,) 
To the Board of Trade. 

^ke Jttnitarial of the 

the promoters of the 

. IHstrict (or area) Electric 

Lighting Provisional Order. 
Showeth, 

I. Your memorialists have published in accordance with the requirements of 

the Electric Lighting Act, 1882, the following advertisement. [Here set out a 

copy of the advertisement, or if in print, let it be interleaved.] 

% Your memorialists request the consent of the Board of Trade to enable them 

to break up the streets not repairable by the local authority which are specified 

in the list deposited with this memorial (cw to the necessity of this see Bvle F/., 

clause 7). 

Paffe 77 and ^' ^^^^ memorialists have also deposited in accordance with the requirements 

Provisional of the said Act copies of the said advertisement, and of a published map of the 

Order, clause district showing the boundaries of the proposed area of supply and the streetsT and 

^^' places in over or along which it is proposed to place any electric lines or other 

works. 

Your memoriaUsts therefore pray that a Provisional Order may 

be made in the terms of the draft proposed by your memorialists 

or in such other terms as may seem meet. 



O 



Seal of applicant. 
(Signed. ) 
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FroTisional 
Form 6. Order Forms* 

{This form together with forms 7, 8, 9, must he deposited with the memorial, Pago 7. 

Ibrm 6, on or be/ore December 2lst, Rides III,, T., F/. 

Board of Trade. 

Seaaion 18 « 

The Elecfaic Lighting Act, 1882. 

District 

Electric Lighting. 

List of local authorities in whose area the area of sapply will be situate. 



Form 7. 
(Form for listof streets^raUways^and tramways not repairable by the local authority, Page 8. 
which the applicants propose to iake powers to break up. See Rule VL and 
Electric Lighting Act, sec, 13.) 

{Heading same as Ibrm 6. The lists should separate the streets from the railways, 

and from the tramways,) 
The following are the streets not repairable by a local authority, and the rail- 
ways and tramways which the applicants propose to take powers to break up. 



Form 8. 
{The list of canals is inform similar to the laU, with a similar heading. Rule VL) 
The following is a list of the canals and navigable rivers which the applicants 
desire to be empowered to cross. 



Form 9.| 
{The heading may be the same cm Form 6. The nature of the capital should then be Page 8. 
stated, and how it is to be raised. The two foUowitig forms wiU serve as 
specimens. Rule VI,) 
The applicant company proposes to employ, and so far as may be necessary to 
expend a sum of £ , in connexion with the undertaking and also such further 
sum or suntt as shall afterwards be found to be required for the purpose of pro- 
perly carrying the order into effect. 

It is proposed to provide such capital out of the funds of the applicant com- 
pany. 

{In the caseqfa local authority to whom the Local Loans Act, 1875, applies,) 
It is proposed to employ such capital as may be necessary from time to time to 
carry out the works mentioned in the proposed Provisional Orders. To be raised 
by debentures under the Local Loans Act, 1876, charged on the local rate or 
property specified at the time of the issue thereof. 

Form 10. 
{Form of certijicate qfthe clerk of the local authority, that a resolution has been duly p ^ 
passed by the local authority that a Provisional Order shall be applied for, and 
that notice of the meeeting was duly given, kc. This is to be furnished to the 
Board qf Trade vjith the proofs before February 2Sth, on the day fixed by the 
Board of Trade for that purpose. Electric Lighting Act, sec, 3, subsec, 64 
Rule VII,) 
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ProTiflioiial 

Older Fonng. Board of Trade 

Sessioii 18 . . 

Electric Lighting Act, 1882. 

Electric Lighting 

Provisional Order. 
Certificate. 

To the Board of Trade. 

I the undersigned, being Clerk to the [urban sanitary authority] of the [Borough 
of ] who are the local authority within the meaning of the Electric 

Lighting Act, 1882, for the district comprising the area within which it is 
proposed to supply electricity under the said Act, and by virtue of such Provi- 
sional Order as is mentioned in the resolution hereinunder set forth do hereby 
certify that at a special meeting of the said local authority duly convened and held 
after one month's previous notice of the same and of the purposes thereof (a copy 
of which notice hi set forth in Sehdule I.) had been given in the manner in which 
notices of meetings of such local authority are usually given, the resolution (of 
which a copy is set forth in Schedule II.) was duly passed by such local 

authority. 

Schedule I. 

{Copy of the notice, see e.g. Form 2.) 

Schedule n. 

{Copy qfthe resolution, eece. g, JFbrm 3.) 

Given under my hand this day 
of • . . , 18 . , 

, Clerk to the above-named 

Local Authority. 

Form 11. 
Page 7. {Form of the notice which by Rrde IV, is to he inserted" at the end qf the drofi license 

or order, and which is also to he inserted in the advertisem/ents, Bute IX,) 

Notice. 
Every local or other authority, company, or person desirous of making any 
representation to the Board of Tnde, or of bringing before them any objection 
respecting this application, may do so by letter addressed to the Board of Trade, 
marked on the tmtside of the cover enclosing it '*J!lectric Lighting Act," within 
two months from the date of the newspaper containing the first advertisement of 
such application [and a copy of such objections should at the same time be sent 

to ( the applicant's solidtbrs or agents — ). But this is not required by the 

Act or Bides, and objectors will probably use their own discretion with regard to it,] 



The above Fbrms may easily be modified to suit applica4io9is for licenseSf as pointed 

eut in the introduction, page 12» 
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PART II. 



NOTES ON ELECTRICITY. 



CHAPTER I. 

ELEMENTABT PRINCIPLES. 

Before proceeding to explain the construction of various 
apparatus used in electric lighting, I propose to state shortly 
the scientific principles upon which these instruments depend. 

Sec. 1. — Magnetism. 

Iron and steel when magnetised acquire very remarkable pro- 
perties. When a piece of iron or steel is made mto a magnet, it 
attracts pieces of non-ma^etised iron placed near it. This is 
familiar to children, who have long used as a toy a magnet to 
attract fish or swans floating in a basin of water. But when 
two magnets are brought near to one another, this phenomenon 
of attraction is found to be varied. For opposite ends of the 
same magnet are found to have different qualities. Thus if one 
end of a magnet attract one end of another magnet, then the 
same end of the first magnet will repel the reverse end of the 
other and vice versA. 

It appears as though magnetism were of two kinds or natures; 
And it is found, that it is impossible to obtain a magnet with 
magnetism of one kind at one end, without having a magnetism 
of an equal amount but contrary nature at the other end. This 
phenomenon is called polarity ; and if a bar magnet were cut in 
two at the middle, each separate piece would exhibit the properties 
of a complete magnet. Nay more, if the subdivision were indefi- 
nitely continued, each piece would still exhibit polarity : so that 
you cannot cut one pole away from another. Magnetism is thus 
a sort of relativity of attraction rather than an absolute property 
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of any definite particle. And again, if two magnets are put 
together, so that their opposite (or mutually attracting) poles 
touch, they will, so long as they are together, form the exact 
equivalent of a single magnet. And in like manner any number 
of magnets may be joined into one, the joined poles of each dis- 
appearing or coalescing so to speak into the two poles of the 
united system. 

But as has been said, the poles of a magnet not only attract 
and repel the poles of other magnets, but also attract iron and 
steel which are not magnetia This occurs by reason of what is 
termed induction. When a piece of iron or steel is brought near 
the pole of a magnet, it immediately itself becomes a magnet 
with poles opposite to those of the inducing magnet. Thus the 
magnet A B (fig. 1) will convert the pieces 'of iron round it into 
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magnets with the polarity indicated by the shaded lines. And 
having once induced magnetism in these pieces of iron, the magnet 
A B will then attract them just as it would attract other magnets. 
We now come to a curious difference of property between iron 
and steel. Steel is probably an alloy of iron with carbon. At 
all events whatever its nature it has a property quite different 
from that of iron in this, that it retains magnetism. A piece of 
soft iron when magnetised loses its magnetism almost the instant 
the magnetising influence is removed. But a piece of steel remains 
magnetic, and up to a certain point called the point of saturation, 
and which depends on its shape and quality, can be made a per- 
manent magnet. Thus if D, one of the pieces of iron in fig. 1, 
be turned round so that C were presented to the pole A, the 
magnetism of C D would be immediately reversed, and the end 
C would be therefore attracted as before. But if C D were a 
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piece of steel, then (unless it were brought so near A B that its 
residual magnetism were overpowered by fresh induction in its 
new position), its end would be repelled, and D would be 
attracted And this is the great difference between iron and 
steel. Other metals such as nickel possess magnetic qualities, but 
none can at all compare with iron. 

For some reason which is imperfectly understood, the eaith 
acts as an enormous magnet, whose poles are not far from the 
poles of the axis of rotation. Hence a magnetic needle, if balanced, 
will have one of its poles attracted towards one pole of the earth, 
and one repelled. It is usual to call the end which is attracted 
the north pole of the needle ; and generally, that pole of a magnet 
which is attracted by that magnetic pole of the earth which is 
situate in North America, is called the north pole. According 
to this, the pole of the earth which is in North America is truly 
a south pole. To avoid confusion, Mr. Sylvanus Thompson pro- 
poses the use of the word north- seeking pole, but I have used 
the old terms. 

The permanent magnetisation of steel is much assisted by 
several mechanical and chemical treatments. Thus if an unmag- 
netised steel bar is placed pointing towards the north, it will not 
retain any appreciable charge of magnetism; but if in that 
position it is struck with a hammer several times, the molecular 
changes in it are facilitated, and it becomes a permanent magnet 
of appreciable though feeble strength. 

The position that a magnetic needle placed near a magnet will 
take up, depends on the fact that each of its ends is attracted and 
repelled by the poles of the magnet. Thus (Fig. 2) a magnetic 




needle N.S. pivoted upon a point, which is placed near a magnet 
N.S., but nearer to N. than to S., will have its S. pole strongly 
attracted to N., to which it is nearest, and its N. pole less strongly 
attracted to S., from which it is farthest Under the influence of 

H 
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these opposing influences it will take up an intermediate position, 
and lie somewhere in a line A B, pointing neither to N. nor to S., 
but halting as it were midway between them. 

It haa been experimentally found that the attractive force of 
the pole of a magnet upon a magnetic particle placed at any 
distance from it varies inversely as the square of that distance ; 
that is, becomes smaller or greater at different distances in pro- 
poi-tion to the squares of those distances. Thus, if the pole is 
one inch distance, and the attractive force at that distance were 
equivalent to a one ounce weight, then at two inches distance the 
attractive force would be equivalent to a quarter ounce weight. 

This law of the inverse square is very common in nature. The 
earth's attractive force of gravitation obeys it ; so also does the 
attractive force of electricity. And in fact wherever any 
influence or energy is radiated from a centre in all directions, 
the intensity of that energy at different distances from its source, 
varies invei'sely as the squai'es of those distances. It is as 
though a certain amount of energy going in one direction became 
more and more spread out as it proceeded, getting weaker in the 
process. Thus, for example, a candle (Fig. 3), placed at A, would 



shed the same quantity of light over the areas B, C, or D. But 
these ai-eas arc proportional in size to the squares of their 
distances from A. Thus, the intensity of light on any part of B 
is stronger than tlie intensity of light at any point of C, in tho 
proportion of the square of A C to the square of A B. In fact, as 
the energy is dispersed, its intensity diminishes as the area over 
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which it is spread increases. This is the principle upon which an 
efficient but simple photometer is made for calculating the num- 
ber of candle-power possessed by electric lamps. This law of the 
inverse square seems true of all radiant energies, and is no less 
true of sound and heat and of light, than of gravitation, electric 
attraction, and magnetic attraction. 

Returning, then, to our magnetic needle, we find that if the 
point upon which it is pivoted is fixed near a magnet, the 
direction which the needle will assume is dependent upon the 
directions of the lines drawn from the pivot towards the poles of 
the magnet. If the pivot is equidistant from the two poles of 
the magnet, the direction of the needle will be parallel to that of 
the magnet. If the pivot is nearer the north pole of the magnet, 
then the direction of the needle will be inclined to the magnet, 
pointing, not towards the north pole, but rather more towards it 
than towards the south. And vice versd. Fig. 4 represents a large 
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number of magnetic needles mounted on fixed pivots. The 
directions which these needles will assume may be determined 
either experimentally or by mathematical calculations based oa 
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the principle of the inverse square above stated. These two 
methods coincide in their results, and show that the needles take 
up their positions according to a definite law, or mode of 
arrangement. This has given rise to a very important physical 
conception. An inspection of Fig. 4 will show that the directions 
of the needle seem to follow curved lines proceeding from pole 
to pole. This has suggested the assumptions ; (1) that from every 
north pole lines of force proceed in infinite numbers ; (2) that 
these lines are repelled from the pole from which they proceed, 
and being also mutually repellent, tend to radiate in all direc- 
tions ; (3) that these lines are attracted by every south pole, and 
therefore always tend to proceed towards it. With a single 
north pole, the lines of force would radiate from it like rays of 
light in straight lines in all directiona But as every magnet 
must have a south pole, which, on the above assumption, will 
attract the lines of force proceeding from the north pole, they 
are bent round like a series of curves, re-entering the magnet 
from all directions at the south pole. 

It has been said that these lines of force are mutually 
repellent. Hence they do not rush directly from one pole to 
another in straight lines, but are, so to speak, jostled or pashed 
out of their paths, only a few getting along in a straight line, 
the rest being pushed out and forced to take a more circuitous 
route. When they arrive at the south pole, they are supposed to 
enter the substance of the magnet, to go along it from south to 
north, and then emerge again at the north pole, and so go round 
and round. The lines of force as thus conceived form what is 
called a magnetic field entirely surrounding the magnet. The 
comparative intensity of the magnetism in different parts of the 
jnagnetic field is conveniently indicated by the relative number 
of lines of force, being fewer and more sparse in the weaker or 
more distant parts of the field, more numerous and dense in the 
stronger or nearer parts of it 

This is a very artificial assumption. The lines of force ai-e 
merely fictions of the imagination, and have no more real 
existence than the parallels of latitude on the earth. Still they 
will be found to be exceedingly useful when we come to treat (rf 
the action of dynamos. This mode of regai'ding the action of 
magnets was a very favourite one with Faraday. The tendencies 
of the lines of force may be very elegaktly shown by covering a 
magnet with a piece of paper sprinkled with iron filings. When 
the paper is gently tapped, the particles of iron rush into the 
shapes shown in Fig. 5 ; forming groups of curved lines which 



CURVES OF FOECE. 165 

show accurately the directions of the curves of force, and in a 
somewhat approximate manner the intensity of the field at 
different parts. There is one other property of iron which must 
be mentioned before we leave the subject of magnetism. If a 
piece of iron is placed in the field of a magnet, as in Fig. 6, it 



attracts to itself the lines of force near it, many of which enter 
it, and go through it Other metals, such as copper, would repel 
these lines of force, though very feebly. Steel attracts the lines 



of force less than soft iron, which is the best substance known 
for this purpose. This property of iron is largely used in the 
construction of dynamos, as will presently be seen. 
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Sec. 2. — Ehdricity, 

No one knows what electricity is, nor is it material to our 
present purpose to inquire. It is known by its effects. These 
effects show, that whatever it is, it has very curious proper- 
ties. It seems to be closely connected with light, and to depend 
in some manner on the ether, that is the imponderable fluid 
which is supposed to penetrate all space, and the waves or vibra^ 
tions of which constitute light and heat. Electricity can exist 
either in motion or at rest. This condition is called static, or 
stationary, while when the electricity is moving, it is said to be 
in a dynamic condition, and this latter is the only state in which 
it can be used by means of dynamo machines for electric lighting. 

If we rub a piece of glass or resin with silk or fur, we find that 
these bodies become electrical. The electrified matter exhibits 
polarity. Instead of being designated by the names north and 
south, these opposite states are called positive and negative elec- 
tricity. But there is this difference between the properties of an 
electrified body and a magnet ; that whereas a magnet if cut in 
two, becomes two complete magnets, a body with positive elec- 
tricity at one end and negative at the other, may be divided so as 
to leave one half permanently positive and the other permanently 
negative. And when two different surfaces are rubbed together, 
one becomes positively electrified and the other negatively. Still, 
however, whenever you have positive electricity, you always 
must have somewhere in the universe an exactly equivalent 
negative. They may be separated by leagues, but still the exis- 
tence of the one always seems in some mysterious way to be 
dependent on that of the other. Moreover, if they once get 
together all action disappears, and indeed the electricity itself 
seems to vanish out of existence. In fact, electricity may by 
friction be apparently produced out of nothing, in equal corres- 
ponding quantities of opposite nature. These, however, must be 
kept apart, for if they can, they will instantly unite (doing 
violent work in their struggles to get together) ; but when united 
they seem to vanish into the nothing from whence they came. 
The expenditure of energy is requisite to call them into existence 
in their separate states, and to separate them one from another. 
This separation they resist (with a force varying as the inverse 
square of the distance), and when they can, they will rush 
together in order to coalesce into their previous nothingness, and 
perhaps light a city on their way. But though a quantity of 
positive electricity attracts a corresponding quantity of negative, it 
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does not exhibit any special partiality to any particular negative 
electricity, as for example, to that from which it was originally 
separated. It seeks negative electricity wherever it can find it. 

Electricity is imponderable. That is to say it does not seem to 
have any appreciable w^eight whatever. We should not expect 
sound, heat or light to have weight, for these are mere motions of 
particles, and a body does not become heavier when its internal 
parts begin to get into a state of vibrations or movement, any 
more than a clock weighs heavier when it is set going. Buf what- 
ever electricity is, it is certainly not affected by gravitation. 

There is also another remarkable difference between electricity 
and magnetism. If a body is caused to touch a magnet, the 
magnet is not weakened, its force is not taken away. Place a 
piece of iron in contact with it, and it even grows stronger 
rather than weaker. For though the iron seems a conductor 
and attractor, so to speak, of lines of forces yet it does not 
conduct away the magnetism. The only effect it has, is to alter 
the lines of force, and hence the action of the magnet for a time, 
but on the removal of the iron things revert to their previous 
state. But with electricity the case is quite different. It is not 
only capable of exerting force upon bodies at a distance, but is 
itself capable of flowing along all substances. The substances it 
can flow most easily through, are silver and copper. The other 
metals follow in a certain order, then come liquids of various 
kinds; then stone, earth, and wood; lastly ivory, glass, gutta 
percha, and ebonite or vulcanite (certain preparations of india- 
rubber and sulphur and other things, largely used in electrical 
apparatus). Certain liquids such as paraflin oil, and certain gums 
or soft substances such as paraffin wax, resin, and pitch, conduct 
so badly that they offer many millions of times the resistance of 
copper. Hence for all practical purposes they are termed non- 
conductors or insulators, and serve to keep the separated electri- 
cities apart, till they come to the time and place when they are to 
be permitted to rush together, doing their appointed work on the 
way. The conducting power of insulators, small as it is, is a 
defect in them, and causes " leakage." 

The object of the electrical engineer, is, if possible, to produce 
and accumulate large quantities of electricity of opposite kinds, in 
conducting bodies, and then use wires to conduct them and insu- 
lators to guide them into those positions at which he desires they 
shall come together and disappear ; and so to arrange the work 
they are to do, that they cannot obey their desire to rush together, 
by slipping aside into any byepath, but are compelled to take the 
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path provided for them and io do the appointed work on the 
way. 

Electricity in motion passes through the whole inside portions 
of conductors, but when it arrives at a state of rest, it distributes 
itself over the surface. Thus static electricity is never found in 
the interior of conducting or non-conducting bodiea It dis- 
tributes itself regularly according to certain laws, over con- 
ductors ; and over non-conductors it spreads in irregular patches, 
tending by degrees to become more uniform. 

Electricity seems to possess some property akin to what we 
call " quantity." A quantity of electricity may be measured and 
divided into any number of parts. 

It seems within certain limits indestructible, so long as its 
corresponding portion of negative or positive electricity is kept 
apart from it. But a certain definite quantity of electricity may 
have very different degrees of power stored up in it, like water 
which may be at the bottom of a well or at the top of a moun- 
tain. In the former case it could do no work, for it has no place 
to descend to ; in the latter, it could rush down and turn a mill. 
Steam compressed in the boiler of a locomotive has immense 
work-doing power stored up in it, but when dispersed in clouds 
over the fields its work-doing power is gone. The same quantity 
is there, but its energy has been taken from it and converted 
into the motion of the train, the heat of friction, and other forces. 
So, a quantity of electricity if compressed or condensed into a 
body from which it cannot escape, is self -repellent, and tends to 
fly to the surface of the body, where it remains and stops, till it 
gradually leaks away through the supports by which the body 
is suspended. Now, if the size of this body is diminished, the 
electricity on it becomes more compressed, and hence acquires 
greater energy. Quite apart from any force necessary to com- 
press the body itself, the mere electricity in it will oppose its 
being made smaller, and offer a resistance which reqidres energy 
to overcome it. And thus by compression, energy or work is 
stored up by making the electricity more energetic or powerful, 
just as a quantity of steam is more powerful to do work, in pro- 
portion as it is compressed into a smaller and smaller space. 
This power of work-doing, or *' energy" of electricity as com- 
pared with its quantity, is called its potential, and is estimated 
in a rather elaborate way, with which the reader need not be 
troubled. Therefore in considering the work-doing power of 
electricity we must ask, what quantity is there ? and what is its 
potential ? And just as the work stored up in steam is indicated 
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by its expansive force, so is the potential of a quantity of elec- 
tricity measured by the violence with which it will fly out of the 
place it is in, if it can find an opportunity. 

It may be useful here to note the difference between force and 
energy. Great confusion in popular language on this subject 
prevails, due to the fact that the true natures of force and energy 
were never fully understood till the researches of Professor 
Helmholtz and Mr. Justice Grove and others placed the matter in 
its true light. Force is a mere tendency to produce motion. 
Work is not done till the force is allowed to act by producing 
motion. A mere force, is a simple pressure. The weights of a 
clock when the clock has run down will pull as hard as before, 
but till they are wound up there is no energy stored up in the 
clock. The exertion of a force for any length of time performs 
no work unless motion ensues. A clock may be wound up, the 
weights may pull on the cords for years, but they will do no 
work unless the clock is set going. If a man were to press for 
an hour with all his force against a closed door, he would have 
done no work during that time, nor would he have expended any 
energy. He may be tired, it is true, but that is an accident due 
to his physical constitution. It would tire him to sit in a 
cramped position in a railway carriage for an hour, so that mere 
fatigue or bodily pain is no test of work being done. It tires a 
man to walk down stairs, but he is doing no work all the while. 
It tires him to support a weight with his outstretched arm, but 
the only work he does is in raising it. A pillar would support it 
for ever. A powerful magnet may exert an attractive force on a 
piece of iron for an indefinite time, but it has done no work, and 
lost no energy. In fact there is no energy stored up in a magnet. 
Thie only energy in a magnetised system depends on the attracting 
parts being at a distance one from another, and is yielded up if 
their parts are allowed to approach one another. A horse tied to 
a post, puts a strain on a rope that may last for hours, but it does 
no work in the process ; nor could his strain work a machine, 
unless you allowed him to move on. Then, his dead strain would 
be converted into a moving pull, and he could go round and 
round and drive a mill. The confusion between these things led 
many persons to devise what they thought were perpetual- 
motion machines, which were designed to use a simple force as if 
it could do work without moving. Once this is understood, 
it at once becomes clear that a perpetual-motion machine is 
an impossibility, for you cannot drive a machine without work ; 
you cannot have work without motion into successive different 
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positions, so that the body never comes again to the position 
from which it started ; which motion must sooner or later come 
to an end by the arrival of the body at its final position. 

The work-doing eflSiciency of a quantity of electricity therefore 
depends partly on its quantity, partly on its energy or potential. 

By "power" is meant the rate at which energy is being 
expended. One speaks of the power of an engine as that of so 
many horses, that is of so many foot-pounds of work per second, 
the work done by it, is the actual number of foot-poxmds them- 
selves. 

Sec. 3. — The Production of Electricity. 

There are very many modes in which electricity can be pro- 
duced. Firstly friction, which is of no use to the lighting engi- 
neer. The next is chemical action, which was the means used 
prior to the invention of dynamos. Thirdly there is the use of 
magnetism, with which I will presently deal, and which is the 
present method. Lastly, there is the heating of joined pieces of 
metals, which also produces currents, and which will possibly be 
the mode adopted in the distant future. 
Page 166. The first mode of producing electricity, namely friction, is the 

method upon which those machines proceed which are commonly 
known as f rictional electrical machines. The electricity developed 
by these machines is multiplied in some of them by means of 
various ingenious devices, but in the beginning it is produced by 
friction. The reason why friction produces electricity is not 
understood. Friction only succeeds in producing electricity when 
different sorts of substances or surfaces are rubbed together, 
when, on separating them, each of the substances is found to con- 
tain an equal quantity of an opposite kind of electricity. Thus if a 
cake of resin be stroked with the skin of a cat, the resin will be 
positively electrified, and the skin will contain an equal quantity 
of negative electricity. 

The peculiarity of this kind of electricity is that its potential 
is enormous, but its quantity is infinitesimal. Hence, its work- 
doing power, though distinguished by gi'eat activity, is small. It 
will leap over great resistances in the form of sparks, or from 
cloud to earth in the shape of lightning flashes. It will produce 
great physical effects on the bodies of men, and even throw down 
buildings : but its quantity is so exceedingly small as to make it 
capable of doing but little regular work. Even if we could pro- 
duce it in quantities suflScient to make it really useful for work, 
its potential is so enormous that it would be most dangerous and 



CHEMICAL ACTION. 171 

diflScult to use. It would be like using gunpowder to drive 
engines instead of steam, a thing that has been successfully 
done, but is not adapted for common use. Therefore fric- 
tional machines and the electricity developed from them are 
rather objects of scientific interest than practical use. When, 
however, electricity is desired in a static condition, that is, when 
it is desired to collect it and keep it at rest on bodies, then this 
high potential electricity is very useful, for it enables us to experi- 
ment upon the statical properties of electricity by means which 
would yield no appreciable result unless the potential were high. 

The next method of developing electricity is by chemical 
action. It has been found that when two pieces of different 
metals are joined together at one of their ends, the other ends 
immediately exhibit a difference of potential, that is to say, there 
is a tendency for the electricity on one of them to struggle to get 
to the other. But this difference of potential is so small as to be 
almost immeasurable; it is far smaller than the difference of 
potential produced by rubbing a stick of sealing wax with a silk 
handkerchief. If, instead of joining the metals, we separate them 
and place them partly in a conducting liquid, the ends which are 
out of the liquid immediately exhibit a difference of potential. 
If the liquid is not only a conductor, but also capable of acting 
chemically on one of them, then, when the external ends are 
brought together or connected by a wire, a continuous rush of 
electricity of low potential, but of immense quantity, takes place 
from one to the other. The electricity thus produced constitutes 
a current proportioned in its quantity to the metal decomposed 
by the liquid, and it is in its dynamic or moving condition that 
we shall in future consider it. 

The means adopted are simple, but the reason of their opera- 
tion is still a subject of dispute, or at best but imperfectly 
understood. To take an example, if a plate of copper and one of 
zinc, to which wires are attached, are immersed in a vessel con- 
taining sulphuric acid and water, the wires leading from the 
plates while still apart immediately show signs of being electri- 
fied, though the difference of potential is exceedingly small. 
This difference of potential is always the same for similar 
metals and a given strength of acid, no matter how great 
the plates be, or what their shape or distance apart. This 
difference of potential of the electricity at the ends of the wires 
is that which tends to cause the electricity to endeavour to rush 
from one wire to another ; and when the wires are united the 
terminals are kept by the chemical action at a constant difference 
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of potential, which in this case causes the electricity to continue 
to flow through them. As this difference of potential is of the 



nature of an impelling or driving force, it is called by the name 
of electromotive force, or is sometimes spoken of as " pressure of 
electricity," or written for abbreviation E.M.F. 

But though the electromotive force from such a cell is ex- 
ceedingly feeble, the moment the wires are brought sufficiently 
near (which in general must be a distance of some 1-lOOOth of 
an inch), a small spark passes through the intervening air, and 
if the wires are joined (wire being a good conductor and air an 
exceedingly bad one), a continuous current passes along the 
wires, and from one into the other. So rapidly is this current 
replaced as it passes, that the quantity passing in at any time is 
enormous, though, as has been said, it is of low electromotive 
force. If the number of cells is now doubled, being joined in 
series, that is copper of one to zinc of the next, the electromotive 
force of the two cells is now double that of one cell, and so on 
for any quantity whatever. The cells may be microscopically 
small, or of uneven or irregular sizes, they may be of any metals, 
in any liquids, or some of one kind, some of another; the 
electromotive force of the whole system joined in series is the 
sum total of the eletromotive forces of each of the cells. The 
amount of current which will flow is dependent, as we shall 
presently see, on the size of the plates, their distance apart, and 
the thickness and nature of the various conducting wires ; and if 
these are made lai^e enough, the resistance will be indefinitely 
decreased, and there is no limit to what the strength of the 
current may be. 

The cells in actual use are not of the simple nature above 
described, which are very feeble, and objectionable for several 
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reasons, but are usually of the kind designed by Mr. Justice 
Grove, the earliest of all the improvements, and which remains 
the most powerful and convenient for producing light. Bunsen 
and others have also constructed cells of great power, which are 
cheaper to construct, and therefore much in use. This current 
thus produced will do work. To light a very small lamp six or eight 
such cells would suffice, a brilliant arc light can be produced 
from thirty to forty. From the foregoing description it would 
appear as though a perpetual energy machine had been designed, 
for power seems to be indefinitely produced. But this is not the 
case. As the current goes on, and in exact proportion to the 
current produced, the zinc and acid are wasted away and formed 
into products. The current will not flow unless the zinc is 
wasted, and the waste of zinc is an exact measure of the amount 
of current obtained. Here then is the source of the energy. 
The exact nature of the mode in which the zinc is made to give 
out energy is not understood ; it is as mysterious as the mode 
by which fire causes coal to give out its heat. The fact exists ; 
science is not at present in a position to explain the reasons of 
it. The nature of the chemical changes which take place is 
exactly known ; why they take place, or how it comes that 
energy is yielded up in consequence, is at present an unsolved 
problem, though many ingenious guesses have been made at the 
truth. From these cells so enormous is the current, that con- 
siderable work may be obtained, though the electromotive force 
is so feeble that the current from a considerable number of them 
might be passed through the human body without any incon- 
venience. 

It has been mentioned that as an experimental fact the electro* 
motive force of a cell is always the same when the same metals 
and liquid is used, whatever iis size, shape, or construction. There 
is, however, one particular cell which is of such great constancy 
and steadiness, that it is usually adopted as a standard of com- 
parison, especially as its electromotive force happens almost 
exactly to coincide with the unit of electromotive force which has 
been selected. For practical purposes the electromotive force of 
a Daniell's cell may be considerd as the unit, and its electromotive 
force considered as one volt. Hence, then, when we speak of a 
current as having an electromotive force of so many volts, we 
mean that whatever its quantity may be, its electromotive force 
is the same as would be got by joining up that number of Daniells 
cells in series. The electromotive force of a Grove's cell is about 
double that of a Daniell, and hence is about two volts. The word 
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"volt" was coined in honour of Volta, one of the discoverei 
djoiamic electricity. We next need a word and a unit to me* 
quantity of electricity. This is supplied from the name of " C -« 
lomb," another great pioneer of static electricity, and we may sf*:^-: 
of so many " coulombs " of electricity, just as of so many gaUons : 
water. But we shall rarely deal with coulombs, for we are B". 
concerned with electricity at rest, but with currents in motice. 
Hence it is usually more convenient to consider currents as beiix 
of such a kind that so many coulombs pass in a second. A curreLi 
such that one coulomb of electricity passes in one second is sai<l 
to be an "ampfere" current, and here again the name of one of tVe 
founders of modem electrical science has been employed. Indeei 
it is impossible to deal in a static condition with the quan- 
tities of electricity which even a very small battery -will pro- 
duce. The whole earth and solar system could not hold in a 
static state at the same potential at which it was produced, 
the quantity of electricity which a galvanic cell poors out 
in a minute.* Suppose a Grove's cell placed in space, and 
joined at one terminal to the earth and at the other to the 
moon. In about a second, it would have poured into each of 
them so vast a quantity of electricity in a static state that the 
electromotive force between them would become two volts (?.«., that 
of the cell). Then all action would cease, and unless the earth 
and moon were united by a conductor no current would flow. 
But imite them by a conductor, and at once you would get a 
current of so many amperes strength, dependent on the size of 
the cell, and the resistence of the wires and system. 

Now the work-doing power of a current depends on two 
things, viz., on its strength (measured in amperes) that is the 
quantity that flows per second, and on its electromotive force 
(measured in volts). It varies directly with both of these. 
Hence, being dependent on both of them, the energy or work- 
doing power varies as the current strength multiplied into the 
electromotive force. If either varies, then the energy varies 
accordingly. If both vary, the energy varies with both of them. 

" Energy" has also its measure, and a current of one ampere, 
•with an electromotive force of one volt, is said to have a 
power of one " watt." To recapitulate, — a current of one 
ampferc (that is, in which one coulomb per second is flowing), at 
an electromotive foi-ce of one volt, has a power or rate of energy 
of one watt ; and if allowed to act for a second, will do about 

* There is an artifice known as a condenser or Leyden jar, by means of which 
the capacity of matter to hold electricity can be enormously increased. 
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.75 foot-pounds of work. We have seen that a Daniell's cell is 
approximately a measure of electromotive force. 

A current of one ampfere at an electromotive force of one 
volt, has a work-doing power of one watt. This is found by 
experiment to be about 1 -746 th of a horse -power. Hence 
a current of 746 volt-ampferes, that is, of such a number of 
ampferes, at such a number of volts as multiplied together makes 
up 746, is the equivalent of the energy of an ordinary working 
horse. Thus, if fifty Groves cells were joined in series, the electro- 
motive force would be 50 X 2 volts = 100 volts. If the current 
given (which, as we shall presently see, would depend on the 
resistance of the wires and size of the cells, etc.), were (say) 
five amperes, then the power of the current would be 500 
volt-amperes ; that is, 500-746ths, or about 3-5ths^ of that of a 
horse. A strong pony would have such an energy, and either 
the fifty cells properly arranged, or the work of the pony applied 
to a dynamo, would give a small electric arc-light or light up 
some five or six incandescent lamps.* 

It has been mentioned, that when a source of energy is taken, 
having a certain electromotive force, the amount of current 
which will flow from it through any conductor varies with the 
size of the conductor. This, leads us to a consideration of electric 
resistance. Some bodies, as has been said, conduct electricity 
millions of times better than others, and at p. 178 is a table of the 
relative conducting powers of various substances as compared 
with copper, which is the conductor usually used for electrical 
purposes ; for no other metal which conducts so well can be got 
for a reasonable price. For telegraph wires copper would be too 
dear, so iron is used, though it is a much worse conductor. By 
this resistance is meant the " want of conducting power." Resist- 
ance may be looked on as a sort of friction, wasting down the 
electric power just as a rough road impedes a carriage. If by 
the use of a powerful electromotive driving force you attempt to 
send a large current through a wire of great resistance, then a 
sort of equivalent of friction will come into play, and the wire 
will be heated perhaps to redness ; or if for a wire we substitute 
a fine thread of carbon, we may get such incandescence as to 
produce an incandescent lamp. 

As a rule, the flow of water through a pipe does not dimi- 
nish directly with its length, — for it does but little work in 

* In future, instead of dealing with electricity of two kinds, we shall suppose 
that there is but one flow of electricity from positive to negative, and this is what' 
is meant by a current. 
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flowing through the pipe ; whereas electricity, in flowing through 
any wire, uniformly exhausts itself as it proceeds. If during 
its passage the motion of the water in the pipe were gradually 
and uniformly reduced, and its stored-up work gradually taken 
from it, till when it flowed from the other end there was no 
work whatever left in it, then the amount of work done in any 
such pipe would vary with its length. This is true of electri- 
city : the resistance of a wire of any section varies directly with 
its length. 

The capability of a wire to carry a current increases in a direct 
ratio with its sectional area, and diminishes in proportion to its 
length. (The first it was natural to expect, for the capability of 
a pipe to carry ofl* water varies with its size.) The resistance of a 
wire therefore depends on three things, — 

(1) On the metal of which it is made, being large for platinum 

and small for silver ; 

(2) Its sectional size, being greater as the area of the cross- 

section is diminished, that is, in inverse proportion to 
the square of the diameter ; 

(3) Its length, being greater in proportion to the length of the 

wire. 

From these laws, given the resistance of a certain piece of wire, 
we can calculate the resistance of any other of any given size and 
the same material. For winding electro-magnets and for electrical 
purposes generally, copper wire is used of very good quality, as 
very slight adulteration greatly impedes its conducting power. 
This wire is sold in sizes according to a wire gauge (usually the 
Birmingham system). It is covered with silk or cotton, or gutta 
percha; sometimes it is double wound, the better to resist accidental 
abrasion. Silk is preferred, as a thinner covering is of the same 
eflect as a thicker one of cotton. Gutta percha is too thick for 
winding coils. For conducting cables a cheaper covering of tarred 
tape is commonly used. Where electric potential is small, as 
when it is under 100 volts, the connexions must be very close and 
the wires well soldered together ; for such " low-pressure" electri- 
city has not a great power of leaping over spaces. On the other 
hand, the same property makes it quite safe to attach the bare 
wires to woodwork ; for, whereas static electricity on a conducting 
body must, on account of its high potential, be very carefully 
insulated even from far inferior conductors, dynamic electricity of 
low potential has no great electromotive force tending to drive 
it away into other bodies to which the conductor which contains 
it is attached. 

For various reasons, which it is unnecessary here to discuss, the 
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standard of comparison for resistances has been determined to 
be the resistance of a column of mercury 106214 millimetres 
(41.782 inches) long, and of one square millimetre (.00154 square 
in.) cross ai*ea, at the temperature of freezing water. This is equi- 
valent to a piece of round copper wire one-tenth of an inch in 
diameter and about 960 feet long. It has been so arranged as to 
bear a relation to the ampere and volt of which I have spoken, 
and if an electromotive force of one volt were applied to send a 
current of electricity through a wire one-tenth of an inch in dia- 
meter and 960 feet long, the current which such a force would be 
capable of driving through such a wire is one ampere (i.e., one 
coulomb per second). This standard of resistance is called an 
"ohm," after another celebrated electrician. If we wished to 
drive double the current through such a wire, we should have to 
employ double the electromotive force. If we increased the 
resistance of the wire to double as much, then to keep up 
the current we should also have to double the electromotive 
force ; and in general it may be said that the current which a 
given electromotive force is capable of driving through a wire, is 
directly proportional to the electromotive force, and inversely 
proportional to the resistance. The more nearly this law is 
tested by experiment, the truer it seems. . It is known as Ohm's 
law, and is the fundamental principle of the arrangements of 
lamps and circuits for electric lighting. Expressed in symbols it 
stands thus : — 

The amount of current which a given electromotiye force can drive 
through a circuit of a given resistance, is directly proportional to the 
electromotive force, and inversely proportional to the resistance, or 
C (strength of current in amperes) » 
E (electromotive force in volts)-rr (resistance in ohms) 

thusC = -- 
r 

An electromotive force of one volt {e.g., about that which 
a Daniell cell would produce) driving electricity through one 
ohm resistance (e,g., 960 feet of copper wire one-tenth of an 
inch diameter) will produce a cun*ent of a strength equal to one 
ampere. Such a current as this, at such an electromotive force, 
through such a resistance, would give, as may be easily guessed, 
a very poor result in lighting, the energy being about sixty times 
too small to light a twenty-candle incandescent lamp. 



N 



178 



ELECTBO-UAOlfFnsM. 







Table of Resis* 


rANCES OF PUIUB CbPPSB WiEB. 




Birming- 


Diameter 


1 , 

T^iAxnaftAi* in 


Area. 


Weight. 
Pounds per 


Resistance 




ham Wire 


in 


1 \(iIlimeiireB 


Square 


per 1000 Ft. 


per Mile in 


Gauge. 


Inches. 




Inches. 


Mile. 


in Ohms. 


Ohms. 


No. 1 


.300 


7.62 


.070 


1438 


.114 


.005 




1 6 


.22 


5.58 


.038 


773 


.213 


1.126 




> 10 


.134 


3.40 


.014 


286 


.574 


3.035 




, 12 


.109 


2.77 


.009 


190 


.868 


4.587 




. 14 


.083 


2.10 


.005 


110 


1.498 


7.912 




, 16 


.065 


1.65 


.003 


67.5 


2.443 


12.90 




, 18 


.049 


1.24 


.001 


38 


4.299 


22.70 




» 20 


.035 


.889 


.0009 


19.6 


8.427 


44.49 




, 22 


.028 


.712 


.0006 


12.5 


13.16 


62.52 




, 24 


.022 


.558 


.0003 


7.7 


21.32 


112.6 



The following formula will enable the resistance in ohms, the 
length in feet, or the diameter of a wire in inches, to be found, if 
two of the factors are given. 

R=*^^^. ;at60-Fahr. 

Or, in other words, 1000 feet of round wire one-tenth of an inch 
in diameter has an approximate resistance of one ohm. *^The resist- 
ance of copper diminishes about .20 per cent, for each degree 
Fahrenheit of temperature above 60 degrees, and increases about 
.20 per cent for each degree below it The resistances of other 
metals are as follows : — 
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Sec. 4. — Electro-Magnetlsnu 

From the previous considerations we have now seen that the 
great desideratum in the production of electric currents is a good 
electromotive force, driving a large quantity of electricity through 
a small resistance. With static electricity we have nothing to doi 
A practical engineer cares nothing for engines at rest ; he is only 
concerned with them when in motion. Motion, as was shown 
above, is necessary to the doing of worhy and so the practical 
electrician is concerned entirely with moving, and hence work* 
doing, electricity. 
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We have investigated the second mode of producing electricity, 
viz., by chemical action. We now proceed to the third method, 
viz., by the use of magnets. At first, magnetism and electricity 
were independently discovered. No connexion was seen to exist 
between them. In the last century some daring speculators, 
actuated by the true spirit of philosophy which seeks to find 
relations and connexions everywhere, imagined that they might 
be related, and tried experiments, but failed. They sent currents 
through masses of iron, but they did not become magnetic ; they 
connected magnets by wires, but no currents flowed ; until, in 
1819, Oersted fortunately discovered that an electrical current 
flowing through a wire attracted a magnet, and vice verad. This 
was followed, in 1820, by the discovery that electricity, when 
properly employed, was capable of causing magnetism in iron, 
and flnally, by the discovery of Faraday, in 1820, that magnetisa- 
tion was capable of producing electricity. The relationship of 
magnetism to electricity was thus established. We shall proceed 
to examine the manner in which this can be done, premising, 
however, that the whole subject is at present but imperfectly 
imderstood, and that the practical electrician is safer in relying 
on facte, rather than on theories. 
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ISO ELECTRO-MAGNETISM. 

When currents of electricity run round iron, they convert it 
into a mi^et, and conversely magnets, moved in proximity to 
wires, cause currents of electricity to flow through them. 

But of all the various laws that have been discovered, two only 
are essential to the comprehension of dynamo machines. The 
first of these ia as follows : — " If a current of electricity run 
round a piece of iron, the iron becomes converted into a ma^et, 
with the poles as shown in Fig. 8. Now, all these four cases 
shown in the figure are only variations of one single law, that 
when a current runs round a piece of iron in the direction of the 



hands of a watch, as it would if the coil were twisted round the 
rim of the watch, the part of the iron corresponding to the face of 
the watch becomes a south pole, and that corresponding to the 
back, becomes a north pole. Or again, if a current runs down a 
corkscrew from the handle to the point, a piece of iron placed in 
the spiral of the corkscrew will become a magnet, having its 
south pole towards the handle, and its north towards the point. 
Or again, if a current of electricity were going round the earth 
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in the direction of the daily motion of the sun from east to west, 
it would make a magnet of the earth with poles in the same 
position as they now are, viz., a north-attracting pole (i.e., a true 
south pole) at the polar regions, and a south-attracting (or true 
north pole) at the southern polar regions. Magnetically con- 
sidered, the north pole of the earth is a south pole, and vice 
verad. It does not matter whether the coil round the magnet is 
wound upwards or downwards or backwards and forwards in 
several layers one upon another, the only matter of consequence 
is, whether the current goes round from right to left, or from left 
to right. Thus, in making an electro-magnet, the coils may be 
wound from one end of the iron to the other and back again, and 
so backwards and forwards like cotton thread upon a spool, the 
direction of the winding being kept unchanged. On sending a 
current through such a wire, the iron becomes magnetic, or as it 
is called, an ''electro-magnet." The process is almost instantaneous, 
and is accompanied by a faint " click " in the iron which indicates 
some internal change. During the process of converting the iron 
into a magnet, work is done, but as soon as it is converted, no 
more work is needful. The magnet does no work by remaining 
a magnet, and no difference is made in the current after its first 
short effort is over. When the current ceases, the soft iron 
instantly ceases to be magnetic, and the small energy which 
before was expended in making it a magnet is returned in the 
shape of a very small current in the wire. 




But if instead of a piece of iron we had a piece of tempered 
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steel, after the current ceased, the steel would still ret^ consider- 
able m^^etism, and become a permanent magnet. This is one 
of the methods by which permanent steel ma^ets are made. 
Permanent steel magnets are, however, not only feeble, but uncer- 
tain in their retention of magnetism. They vary somewhat in 
strength from time to time, and heating to redness will deprive 
(hem of their magnetism. The more they are used, the more 
force tiiey are made to exert, the stronger they become. They 
are frequently made in the shape of horseshoes, so as to bring the 
poles together, and thus get strong and intense fields of force. 
Horseshoe magnets should be hung up by the middle, and a soft 
iron armature or bar placed on to the poles with as heavy a 
weight as the magnet will bear. Under this treatment the magnet 
will improve by the constant exertion of force. As has been 
said before, no work is being done by the magnet in sustaining 
the weight. 

The second of these laws is as follows : — Let s closed 
conducting wire circuit of any shape, such aa a ring, be placed 
in any position in any Held of magnetic force so that some 
lines of magnetic force go thi-ough the space enclosed by the ring. 
So long as the ring remains at rest, no electric current is induced 
in it But let the ring be moved, then, in almost every conceiv- 
able position in which the ring can be placed, this movement will 
cause the number of lines of force enclosed by the ring to become 
either larger, as in motion from A to B, or smaller, as in motion 



from A to C. (Fig, 11.) If the ring Is moved in such a manner 
a-s to les.sen the number of lines of foi-ce going through it, then 
while such lessening is going on, as in motion from A to C in the 
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direction of the feathered arrow, a current of electricity is gene- 
rated in the ring in a direction shown by the featherlesa arrow, 
which current ceases directly the motion stops. And conversely, 
the motion from A to B causes an increase in the number of lines 
of force traversing the ring and a current in the reverse direction 
as shown by the featherless arrow near the ring B. 

A great variety of examples might be given showing various 
kinds and shapes of circuits, or rings placed and moved in variotis 
positions in various sorts of fields of force, but the foi'egoing law 
is universal, and is true whether the motion of the ring be 
longitudinal or sideways, or forward or backwards, or whether 
the ring be spun round on its axis. The sole condition of its move- 
ment producing a current is that the wire composing the ring, 
shall cut lines of force in such a way that the number entering 
the ring is either increased or diminished. The ring could no 
doubt by a careful arrangement, be made to go in such a manner 
that though numbers of lines of force were cut by it, yet just as 
many were lost on one side as were gained on the other, thus the 
total would be neither increased nor diminished; in such a case no 
current would flow. 

The matter may also be considered in another light. Suppose 
a ring is made of a long piece of wire, the ends A, B of which are 
fixed and joined together so that the wire can swing on the axis 
A, B as on a hinge. Let the middle part of the wire be moved 
across the lines of force of a m^net. Then it is clear that as the 
fixed side of the ring being stationary cuts no lines of force, the 
increase or decrease of the lines of force passing through the ring 
will depend on the number cut by the part of the circuit which is 
in motion. We may now consider what the effect is, of the motion 



of any portion of the wire, such asab. Fig, 12, in the direction of 
the feathered arrow. As this portion cuts lines of force, then so 
far as it is concerned, a current is generated going from a to i, as 
shown in Fig. 12. 
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The direction in which the current is generated will of coarse 
depend on the direction of the lines of force which are cut. The 
following rule may be useful for recollecting in a practical manner 
the directions in which the currents will flow. Let the north pole 
be supposed to radiate lines of force, as the rose-nozzle of a garden 
watering-hose radiates streams of water. These streams rush out 
in all directions, widening as they go. Sometimes they go nearly 
straight, sometimes the wind catches them and twists them into 
all conceivable forms. Now let a man made of copper walk along 
in any path he chooses, whether straight or curved ; and let th» 
water play upon him in any position from below or from a height, 
or at any distance. Then if the spray of water strikes him full 
in front or full behind, no effect is produced in him ; but if the 
spray strikes him anywhere on the left hand, it causes a current 
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to run from his head to his feet, if on the right, to go from his 
feet to his head : always supposing that he goes face forwards 
along the path he is pursuing. The adjoining diagram. Fig. 13, 
will show this. 

The lines of force of course radiate in all directions from a 



JfUnttraling the tfftet of linti of tnagnttkforct radiaUngfnm a pcii 
tioultd and curved in variout direction* by exttnuUt^vxiiMt. 
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magnet, but for simplicity we may only consider those lying in a 
horizontal plane, as shown in the £gure, the currents flowing in 
the directions showD by the featherless arrows, the motions aa 
shown by the arrows with feathers. 

Fig. 14 may also assist to make this clear. The man at A 
has a stream on his left hand as he walks, and a current goes from 
his head to his feet, but the man B is only aflected by a stream 
which, though it starts from a point on his left, yet ia curled round 
by the wind so as to fall on his right, and hence the current goes 
from his feet to his head. Thus the eflect-of the motion of any 
part of a circuit may be calculated. The total efl'ect is found by 
reckoning up all the effects of the various parts owing to the 
motion of the whole circuit. The currents may be such that 
some go in one direction, some in the opposite, in that case the 
total effect produced ia the difference of the effect of the various 
parta. 

Let ua conaider a few more examples : — Let a ring, A, move into 
the successive positiona, B, C, D, E, F, G, in the directiona of the 
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feathered arrows, passing linea of force proceeding from N to S ; 
then currents will be produced as shown by the featherless arrows 
from A to E, at which point the current will be reversed and go 
in an opposite direction, during the passage of the ring from E to 
G ; for during the pass^e of the ring from A to B the number 
of linea of force passing through it are evidently increasing, and 
this increase goea on till the ring geta to C. In the passage from 
C to D the increase still continuea, for now that the magnet 
penetrates the ring, all the lines of force which exist within the 



186 ELECTBO-IUOHETISM. 

body of the magnet, and run from south to north inside the 
magnet, pass through the ring. At D almost all the lines of force 
of the syatem pass through ^e ring. The only ones that do not 
are some which, like A, B, C, D, E, F, O, enter it, but turn sharp 
round, and, as it were, sneak back to the south pole without 
threading the ring. At E the maximum of lines obviously goes 
through the ring. During the passage from E to F the number 
of lines going through the ring obviously diminishes ; and at G 
only those coming in from the left hand go through it. From E 
to O the number of lines of force passing through the ring 
obviously diminishes, and the current is as shown by the feather- 
less arrows. For it must be remembered that only the lines 
of force which thread through the ring and round on the outside 
of it count : those which merely go in and out again count for 
nothing, undoing by coming out in one direction any good they 
have done by entering in the other. They cannot be called lines 
passing through the ring at all. 

Or, ^ain (Fig. 16), let a ring travel from A to the successive 



portions B, C, D, E, presenting its end to the pole, N. Then, as the 
left-hand sides of the rings cut the lines of force, currents will be 
produced downwards, as shown by the lai^e f eatherless arrows ; but 
the right-hand sides also cut the lines of force, tending to produce 
currents also running downwards, that is, in an opposite direction 
round the ring. But these latter currents are feebler than the 
first, because the magnetic field ia stronger on the left side of the 
ring (nearest the m^net) than on the right. Hence the total 
effect will be a current in the direction of the large featherless 
arrows ; for the left-hand side cuts more lines of force as it goes 
than the right, the lines of force being closer as they are nearer 
the pole. 
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Or, again, let a ring pass sidewaya in front of a magnet pole, 
as in Fig. 17, just as a hoop would be trundled along the path 
A, B, C, D, E, then the currents generated go as the featherless 
arrows show. Now, during the path from A to B, the current 
indicated by the arrow A on the hindermost side of the ring will 
be weaker than that indicated by B on the foremost side of the 
ring, which is in a more intense field, being nearer the magnet. 
Hence the total effect will be that of the arrow b, and the total 



current will be in the reverse direction to that of the hands of a 
watch whose face is towards the pole N. But when the ring gets 
to its middle position, D, just opposite the pole, the current indi- 
cated by the arrow on the hindermost side now becomes the 
stronger, and hence the total current is reversed. 

From this we learn that in general a ring sliding laterally past 
a magnetic pole, as in Fig. 17, reverses current on passing it ; but 
if it goes towards the pole end on, as in Figs, 15 and 16, it does 
not reverse current in passing the pole, whether it slides over it 
or past it. And a corresponding observation is true when a ring 
passes the neutral or centre points of a magnet. In this case it 
is the ring that is travelling " end on," or in the direction of its 
axis, that has a current of changed sign as it passes the neutral 
point ; whereas the ring sliding laterally does not undergo a 
reversal of current as it passes a neutral point. And we shall 
presently see that the currents in different dynamo-machines can 
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be solved by an attFeatioQ to these principles : this is made clear 
by Fig. 18. 



Type of R'lnq-Anrialart MaMnts'- 
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There is also another easy way of recollecting the directions in 
which currents will flow in a coil cutting the lines of force of a 
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magnetic field. Let the coil be supposed to be wound round the 
rim of a watch, so placed that the lines of force proceeding from 
the north pole towards the south pole, pass the watch, entering 
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the face of the watch, and coining out at its back. The face of 
the watch being supposed to be reversed if necessary when the 
direction of the lines of force changes by reason of the new posi- 
tions into which the watch comes in its movem3nt with regard to 
the lines of force. Then if the movement causes the number of 
lines of force passing through the face of the watch towards its 
back to diminish, a current will be generated in the coils in the 
direction in which the hands of the watch move, and vice versd. 
Thus, if a coil. Fig. 20, were placed at the end of a radial arm 
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A, B, and rotated into the positions C, D, and E. From B to N 
the watch would be turning sideways towards the pole N, and 
the number of lines of force passing through it, would be 
diminishing, and the current would be as shown by the feather- 
less arrow in the direction of the movement of the hands ; when it 
got opposite N it would present its side towards the pole N, and 
no lines would pass through it. When it got past N to C, the 
number of lines would increase as its face got turned more and 
more towards the pole (the face of the watch being now supposed 
reversed, in order that the lines of force shall still pass through its 
face), the current would now go in a direction opposite to the 
hands of the watch in its new position, which direction, however, 
an inspection of the featherless arrow will show to be in the 
same direction through the wire coils as before. From C to D 
there will not be much current generated, for while the receding 
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movement of the coil causes the number lines of force passing 
through it to diminish, its turning or twisting movement rather 
tends to cause them to increase, so the total number will not 
change much. But when we get to D the lines of force passing 
through the face will begin rapidly to increase again, and a 
cuiTcnt would be produced as shown by the featherless arrow 
at D ; and this current would go on till the coil got opposite S, 
at which point the face of the watch must be supposed to reverse 
(to keep its face towards the north pole), and then, as it moved 
from S to E, the lines of force constantly increasing by reason of 
its turning movement, would send a current in the reverse direc- 
tion of the hands, that is, as shown by the featherless arrow at El 
The current will thus reverse its direction at points midway 
between E and B, and between C and D. A reference to 
Fig. 20 will help to make this clearer, by showing the increase 
and diminution in the lines of force cut. The small arrows 
without feathers on the tops of the coils mark the direction of 
the currents, which will flow in the same direction as the coils 
move in the direction P, B, N, C, Q, and in the reverse direction 
as the coils move in the direction Q, C, S, D, P. 

The case here explained is (with certain modifications to be 
hereafter considered) that of a Gramme ring, the foimdation of 
the Brush, Maxim, Burgin (or Crompton) and almost all machines 
of the " ring" type ; its careful study is therefore of great impor- 
tance. The modifications alluded to will presently be seen to 
depend on the fact that the coils of a Gramme machine have iron 
cores, which greatly modify the directions of the lines of force, 
thus causing more of them to be cut as the coils move round, and 
in a most ingenious manner giving greater efficiency to the 
machine. 

In all these examples the lines of force have been presumed to 
go from the north to the south. These lines are, however, as has 
been said, like the watches, and probably also the currents them'- 
selves, mere fictions of the imagination, needed to enable us to com- 
prehend the action of mysterious powers whose nature is unknown 
as yet. We might just as reasonably have supposed the current to 
flow from the negative or zinc pole to the positive or copper pole of 
the battery; and just as reasonably have supposed the lines of force 
to go from south to north. Or we might have imagined double 
currents and double sets of lines of force. It is, howevet, easily 
seen that some settled plan facilitates matters, and the above 
notation is that in common use among electt'icians. Expeiiments 
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have been maxle to try and discover whether the current really 
flows from positive to negative, — ^that is, whether, when a current 
begins to flow along a wire, the eflect is really perceived at the 
positive end before it is perceived at the negative. These experi- 
ments lead to the belief that the effect is simultaneous; but, 
owing to the enormous rapidiiy of the flow of electricity, they 
have not been very conclusive. 

It has been said that when a given electromotive force is used 
to drive electricity through a wire, the current varies as the 
resistance. It remains to add, that if, instead of one wire, a 
number of different sized wires were put on end to end, the 
resistance, and hence the current, would vary with the sum total 
of the resistances of all the wires. If, however, the wires were 
arranged parallel to one another, then the current would have 
more than one channel ; its total amount, therefore, would be 
more than when only one wire was employed. Thus, if two 
teiminals, at which the electromotive force is kept constant, 
say at 100 volts (a very proper amount for an incandescent light 
dynamo), are united by 3902 feet of copper wire, one-fifth of 
an inch in diameter, the resistance would be about an ohm. At 
this rate the amount of current which would flow would be 

C = - or = -:= — 5 = 100 amperes. If the length of the wire be 

doubled, r becomes = two ohms, and the current would thus become 
only 50 amperes. But if the second wire were put on parallel to 
the first, or if, what is the same thing, the wire were made of 
twice the sectional ai'ea, then the resistance would only be half an 
ohm, and the current would become 200 amperes. These laws are 
the same for all kinds of resistances, whether of wires or lamps ; 
thus, if we were to put, instead of these wires, two Swan lamps of 
say 30 ohms resistance each when hot, arranging them in series, 

the current would then become— ^vr—vr~ "1-6 amperes at an 

electromotive force of 100 volts, or as there ai'e two lamps in 
series, of 50 volts per lamp, which would be more than enough 
for the lamps, and would make them each give a light nearly 
equal to twenty-five candles. If, on the other hand, the lamps 
were placed in parallel arc or side by side, then if the electro- 
motive force were kept the same, the current would now become 

an ' j ' Vi **^'6 amperes, that is, 3i3 ampferes through each lamp, 
At An electromotive foi^ee of 100 Volts, which would destl*oy 
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them. In the latter case the energy expended would be six 
times as great as before, and the engine would have to work 
nearly six times as hard to keep up the current. But more will 
be said on this point hereafter. 

Although, as has been Baid, the electromotive force between 
different points of the circuit varies, being in general greatest 
between the terminals of the dynamo, the current, or amount of 
electricity running round the circuit, is always the same. Here, 
again, the analogy to the flow of water helps us. For, as a riv^er 
flows on, the head of water and the violence of its rush may 
change, — ^now it may be a torrent, or again spread into a lake, — 
but the total quantity of water is unchanged : it is indestructible, 
and what goes in at one end must come out at another, — so with 
quantities of electricity. 

When a wire is joined up in parallel circuit with a wire 
through which electricity is passing, a portion of the current will 
be diverted or " shunted," as it is called, through it. Thus, C 6 D 

c 
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is a shimt to the wire C E D. The addition of the shunt will 
lessen the total resistance between C and D, for there is an 
additional channel offered to the electricity. The proportion of 
the current thus shunted will be inversely as the resistance of 
C c D to C E D ; or, in other words, the amount of current 
which takes the path C E D is to the amount of current which 
takes the path C e D, as the resistance of C e D is to the resist- 
ance C E D. Hence the thinner and longer the shunt wire, the 
less current will it abstract. In using incandescent lamps the 
usual plan is to shunt them. As the twenty-candle lamps, having 
a resistance of 30 ohms, require an electromotive force of about 
46 volts, with a current of 1.3 ampferes, if you have a machine 
having an E. M. F. of, say, 140-150 volts, you would join the 
lamps in shunted series of three, as in Fig. 21. The electro- 
motive force would thus be about 46 volts per lamp. The 
resistance of each group of three lamps would be three times 
that of one lamp, or about 90 ohms. The amount of cur- 
rent required would be 1.3 amperes for each group of lamps, 
since the current would be split up into as many parts as there 
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were shunts. Hence, if we had to light 10,000 lamps so 
arranged, that is, if we had 3,333 of such shunts, the dynamo 
would have to be driven so as to give a current=3333xl.3= 
4332 ampferes, at an electromotive force of 140 volts. Whence 
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the energy of such a current would be 4333 x 140 volt-amperes 
=606,606 volt-ampferes. A good dynamo to give this result 
would need a driving force equivalent to from 1,000 to 1,200 
horse-power in the cylinders of the engine, according to the 
efficacy of the dynamo. For the best machines give about 600 
volt-ampferes per horse-power, which would light about ten 
twenty-candle lamps, each requiring 1.3 amperes at 46 volts, 
i.e, (1.3x46) = 60 volt-ampferes. The actual theoretic value of a 
horse-power in volt-ampferes has been calculated to be 746 volt- 
ampferes. Few dynamos give more than 600 in actual practice, 
per indicated horse-power of the engine. 

From these considerations it appears that a given rate of 
energy or work-doing power may be derived either from a large 
current at a low electromotive force, or from a small one at a 
high electromotive force. Static electricity, as has been pointed 
out, is usually employed in very minute quantities at a high 
E.M.F. Dynamic electricity in currents of comparatively enor- 
mous quantity at low E.M.F. The power of overcoming resistance 
depends on the E.M.F. ; hence insulation becomes difficult in 
proportion as the E.M.F. is high. A conductor charged with 
static electricity requires to be insulated with long glass rods, 
surrounded by trays of sulphuric acid, to remove any film of 
damp which may settle upon them, while, on the other hand, a 
current of electricity, such as usually proceeds from a dynamo, 
will pass along a wire nailed to a wooden wall. This is a great 
convenience in Electric Lighting, and accordingly almost all 
electric connexions in practice are mounted on dry wood, well 
varnished, which is in general an amply sufficient insulation. 

The human body has a very high resistance as compared 
with metal ; hence a considerable electromotive force is required 
to drive a sufficient current through it, to do much harm. A 

o 
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direct current of even 200 volts will do no serious damage, but 
where the current is alternating, and thus gives a series of 
shocks in rapid succession, even 150 volts becomes very painfoL 
Of course a great deal depends on whether the hands touch the 
metal conductors so as to make good contact If the hands 
are dry, but little current will pass ; but if the hands are wet 
with water, or with salt or acid and water, which is a good 
conductor, a much more severe shock will be received. 

Accidental shocks are usually obtained by touching some wire 
with one hand. The current rushes into the body and finds an 
exit through the shoes into the earth, which it traverses and 
returns to the return wire. If all return earth circuits were 
completely avoided, and all the wires and dynamo perfectly 
isolated, of course the return of the current would be impossible 
and no shock would be received. Hence, with high electromotive 
forces, earth circuits are usually avoided as much as possible, and 
if the operator stands on a dry board, or, still better, on an india- 
rubber mat, or wears lawn-tennis shoes with india-rubber soles, 
the circuit will not easily pass through his body. Almost all 
serious accidents have happened through persons standing with 
damp shoes on a wet or damp floor, or on the iron of some 
machine. 

I am not aware whether experiments have been made to 

determine the laws according to which currents flow through the 

human body. If they follow Ohm's law, which seems most 

probable, then to determine the current we ought to know the 

resistance. According to some experiments, at which I hav^e 

assisted, the resistance of the body (apparently chiefly due to the 

skin) appears very variable. We did not make very extensive 

investigations, but the average resistances appeared to be about 

as follow : — 

Ohms. 
ReBiBtance between the two hands immersed to the wrist 

in acidulated water 2000 

Hands wet with water holding conducting wire 6000 

Dry hands „ „ ,, „ ,, 25,000 

Resistance between dry hands grasping a conductor, and 

the feet in dry boots without nails, placed on a grating 

of iron in circuit 50,000 

According to these results, a man grasping with dry hands the 
conductor of a high-tension brush machine, 800 volts, would have 

a current of ampferes, or an energy = ^^^ = 25.5 volt- 

ampferes passing through him, or, with wet hands, 107 volt- 
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amperes. The first of these represents nearly one-thirtieth 
of a horse-power energy; and the latter is one-seventh of a 
horse-power, or more than the whole work expended in a twenty- 
candle Swan lamp at incandescent heat. Either of these would 
probably be fatal. An alternating current produced through the 
dry hands of 150 volts will be found suflSciently strong in general 
to be somewhat unpleasant. This will produce a current of 
energy equal to one volt-ampere. As a general rule an alter- 
nating current of more than 200 volts, E.M.F., or a direct one of 
more than 350 volts, is not desirable. In these cases the wires, 
if touched with wet hands, would probably give an exceedingly 
severe shock. The shock got from a Leyden jar, at a very high 
E.M.F., would of course also be instantly fatal were it not that 
the quantity of the electricity passing is so infinitesimal that the 
energy is very small. 

The effect of a current of electricity on a living body seems to 
be partly to decompose the tissue and partly to affect the nervous 
system. Accordingly the rigor mortis, or stifihess of death, which 
in some manner depends on the stage of decomposition which the 
body has reached, is of much shorter duration in animals killed 
by electricity, as is also the case when the animals have been 
hunted to death. It is also said that freshly-killed meat may be 
rendered tender by an electric shock, which causes the rigor 
mortis to have a very short duration, just as when animals are 
himted to death. But the effect of the current on the nervous 
system is probably more dangerous to living beings than the 
work done in decomposing their tissue. For violent shocks so 
affect the nerves as to arrest the action of the vital organs, and 
it seems that these nervous effects depend, not only on the 
current sent through the body, but on the making and break- 
ing of the current. A current which is quite imperceptible 
when continuous, becomes exceedingly painful when inter- 
mittent, and almost insupportable when alternate. Thus, in a 
good continuous machine, where the flow is almost perfectly 
uniform, no effects are felt. The current from the Edison 
machine cannot be felt though the two hands are placed on the 
brushes. But if the commutators were further asunder, so that a 
greater interval of time were left between each successive flow of 
electricity, the shock at the same E.M.F., viz., 53 volts, would be 
very disagreeable. This is one of the reasons why some con- 
tinuous current machines of low E.M.F. are so much more painful 
to touch than others. All alternating current machines give a 
much more perceptible shock than direct current ones, even when 

o 2 
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the current is ever so intermittent. Drawing-room machines^ 
meant to give shocks, are purposely provided with small contact 
breakers to increase the effect above mentioned, and small 
secondary coils give a terrible shock in proportion to the energy 
they afford, by reason of the complete make and break of the 
alternating currents from the secondary wire. 



CHAPTER 11. 
Sec. 1. — On Dynamos in Oerural. 

I do not here propose to relate the history of the discovery of 
dynamo machines, nor to deal exhaustively with those which 
exist. I shall simply describe the leading machines which are at 
present in the market. 

All existing dynamos may be divided into three main types : — 

1. Those foimded on the system of which Professor Holmes was 
the most celebrated exponent, viz., coils wound on cylinders 
of iron attached to the circumference of revolving wheels, 

2. Those f oimded on Pacinnotti's plan (afterwards perfected by 
Gramme), and consisting of coils of wire wound upon an endless 
iron ring. 

3. Those of which Dr. Siemens' machiae is the type, viz,, coils 
of wire wound lengthwise round a revolving iron drum or cylinder. 

Of the first type are the machines of Mr. Gordon (Telegraph 
Maintenance and Construction Company) and of M. Lontin 
(Clark, Muirhead and Co.); of the second are the Gramme (British 
Electric Light Company), Brush, Schuckert (Anglo-American 
Brush Company), Biirgin (Crompton and Co.),Maxim and Weston's 
(Maxim- Weston Electric Company) ; and of the third kind are thd 
machines manufactured by Siemens Brothers for continuous 
currents, and the machine of Edison. 

There are many others, but I have selected the above as those 
at present in most general use. 

The principle of all these machines may best be understood by 
an examination of the well-known machine so long used in 
drawing-rooms for giving magneto-electric shocks. Fig. 22 is 
a representation of it. The lines of force from the permanent 
steel magnet curve round in all directions from N. to S. (Fig. 23.) 
If the two iron cores mounted on radial arms and woimd with 
copper wire coils be spun round on an axis, then as the iron 
cores come near the poles they draw to them the lines of force 
and make these lines more intense. The lines of force thus 
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cluster into one iron core passdng through the centre of the coil 
wound upon it, and throng out of the other iron core into the 
poleS. 



Fw. 22. 
These cores are called armatures. 



As they move, the coils of 
wire on them are repeatedly cutting lines of force. Thus, in 
Fig, 23, the lines of force cluster into the pole armature A, and as 




Fig. 23, 



A moves in the direction of the arrow, the linos of force passing 
through it increase. Hence, to find the direction of the current, 
we need but suppose a watch placed in the centre of the coil A, ^^^ 1' 
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with its face towards N., so that the lines enter the face and 
come out at the back, in order to know that as the number of 
lines cut is increasing, the current runs in the reverse direction 
to the hands of a watch whose face is towards it ; that is, as 
shown by the featherless arrow. When the pole A comes oppo- 
site N., the direction of the current will, of course, be changed. 
As it goes round and gets midway between N. and S., the lines 
of force decrease till it begins to move towards S., when the lines 
of force will now enter it by the top instead of the bottom, 
raining down upon it from above, but at the same time their 
number will now be increasing, so the current will not change 
till we get opposite S., when it will again reverse. In fact, as has 
been said, pole armatures usually reverse current on passing the 

Page 187. poles of the magnetic field. An alternating current is thus 
obtained, changing many times in a second. But so rapid is elec- 
tricity, that if applied to lighting, though the current changed 
many hundred times in a second, or, indeed, as fast as human 
skill could make it, each current would go to the lamp, act on the 
incandescent fibre, make it hot, come back, and then give place 
to a reversed current, which would do the same so quickly that 
the effect would be equivalent to the effect of a continuous 
one. A good alternating current ought to reverse at least ten 

Page 12o. times in a second. With a slower rate than this the lamps 
appear to wink. Fig. 22 represents an alternating current 
machine. The electricity passing through the coils may be col- 
lected, for which purpose an apparatus, known as a collector, 
is necessary. For the wire from the coils cannot be carried con- 
tinuously to the lamp, or else it would be twisted up by the 
motion. A sliding or rubbing contact must thus be made between 
the conducting terminals of the machine, and brass boxes fixed 
on the axle of the armature to convey away the currents from 
the coils as soon as they are formed. See Fig. 24, where C and 




D are brass semi-cylindrical bosses, and A and B are collecting 
brushes. Sometimes an apparatus known as a commutator is 
used. The object of this is to commute or change the currents by 
reversing the wires through which they are sent Thus, when a 
current is passing through the pole-coils in one direction, the 
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current is taken away from the machine through the conducting 
wires, but when the current in the pole-coils is reversed, as the 
pole passes the noHh and south points of the field magnets, 
exactly at that instant the conducting wires ai-e also reversed.' 
So that the current is sent through them in the same direction as 
before. Such a commutator is shown in Fig. 25. It consists of 



two curved pieces of brass or bosses, C D, mounted on a small 
drum, or " hub," of non-conducting ebonite. C ia connected with 
the coil round A and D with that round B. Two tongues of 
metal, P and Q, press by their own elasticity against the commu- 
tators C and D. When the pole-piece A is receding from N., the 
current goes out of A through C into P, round the external 
circuit, then to Q, then into D, then into B, and so back to A. 
At the instant A and B come opposite N. and S. the current is 
reversed, and now rushes out of B into the commutator D, and if 
D were in connexion with the tongue Q {as before) the current 
would be reversed. But the commutators are so placed that the 
instant A and B come opposite the poles N. and S., and the 
current is reversed, the commutators opposite P and Q are also 
reversed. D now comes in contact with P, and the current runs 
out of B, into D, down P, back through the external circuit to 
Q, into C, thence to A, back to B. Thus, though the current in 
the coils alternates, the current from P to Q is always ia one 
direction. The action of the commutator is apt to make the 
current rather jerky, or intermittent. And this is the reason 
why instead of two commutators, great numbers are used on most 
practical machines. The machine just described ia the common 
type of a dynamo. Instead of two pole-pieces, we have a great 
number, and the armatures are rotated by steam. 
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The electromotive force of all dynamos depend on — 

(1.) The strength of the magnetic field, that is, the intensity 

of the permanent magnets. 
(2.) The speed of rotation; the faster you go the more 

E.M.F. you get. 
(3.) The number of coils of wire on the poles, for each turn 
of wire produces a proportionate effect of its own. 
It might thus be thought advantageous to wind in all cases the 
armature with an enormous number of coils. This would be the 
case were it not for Ohm's law. For by that law the current 
depends not on the electromotive force alone, but on the electro- 
motive force divided by the resistance. Hence, if the number of 
coils is very great, though the electromotive force becomes 
enormous, yet inasmuch as the wire has to be made thinner and 
longer, the resistance of the coils is increased. For example, if 
the wire were made half the sectional area there would be room 
for nearly twice £is great a length on the core. This would 
double the electromotive force, but unhappily it would make the 
internal resistance four times as great, for the wire would be 
half as big in sectional area, and also double as long. For it must 
be remembered that the total resistance through which the 
current will have to be driven, is not merely the resistance of the 
external circuit, but includes also that of the dynamo. 

To take an actual instance. Suppose that with a pole machine 
wound with 200 turns of wire, at a given speed of rotation, the 
electromotive force equals 50 volts, and that the internal resist- 
tance of the machine were one ohm, and that the resistance of 
the external circuit were .5 ohms. Then the current would be 

^^^^*" =33.3 amperes. 



1 ohm +.6 ohms 



If we now make the wire of the armature half the area in 
section, and twice as long, the internal resistance will become 
four ohms ; the electromotive force, however, will (at the same 
speed) be doubled (since the wire being twice as long will make 
twice as many turns as Ijefore). The current will now be 

100 volts oo o ^1 

=22.2 amperes, 



4 ohins+.5 ohms 



Or only two-thirds of what the previous arrangement gave us. 
This shows that great knowledge and care are requisite in wind- 
ing machines, to choose the proper si^e of wire for the purpose 
intended. With an external resistance of '5 ohms, you would 
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lose by making the wire smaller. But suppose the external 
resistance had been, say fifteen ohms, or that of a small incan- 
descent lamp. Then as before, in the first case, we should have 
obtained current 

-—J^^^ = 3.1 amperes ; 
1 ohin+16 ohma 

While in the second case we should have got 

100 volts K OK > 

r — r T? — i — =5.25 amperes. 

4 ohms+15 ohma 

So that for small external resistances you lose by having longer 
and thinner wire, but when you have large external resistances 
you must wind your wires rather thinner. Or, to put the matter 
in another way, long and thin wires on the armatures tend to 
give a high electromotive force with a large internal resistance. 
Short and thick wires tend to give low electromotive forces with 
small internal resistance. As a general rule high electromotive 
force is used for arc lighting, and low electromotive force for 
incandescent lighting. I call electromotive force high when it 
exceeds 200 volts. Over this, as has been said, it begins to be 
inconvenient to touch the wires, and at 800 volts would be 
probably fatal. The resistance of arc lamps is low. A large arc 
lamp has a resistance of only four or five ohms, whereas a twenty- 
candle incandescent lamp, when hot, ha;3 a resistance of from 
thirty to forty ohms. 

In dealing with dynamos the nature of electromotive force 
must be remembered. It is a driving force tending to force 
electricity from one part of the circuit to another. Hence in 
strict accuracy we ought to speak of the electromotive force 
between two points in the circuit ; just as in speaking of water 
we deal with the difference of pressure between two given points, 
such as the fountain head and the tap. The electromotive force 
of a dynamo ought to be measured as at the two terminals of the 
machine, and thus be the driving force through the external 
circuit. Suppose a current led from one terminal of a dynamo 
through two incandescent lamps in series, and then back to the 
dynamo, and suppose each lamp were a twenty-candle Swan page 244. 
lamp of No. C. pattern, which has a resistance of 39jt ohms 
when hot. Each lamp requires an electromotive force of fifty 
volts to drive suflScient current through it to light it. To light 
these lamps we should want an electromotive force of 100 volts 
at the terminals of the machine, giving a current through the 
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100 
lamps of -^ — oqJ7 = 1-27 ampferes. This 100 volts represents the 

electromotive force between the terminals of the machine. But 
if we took the electromotive force between one terminal^ and a 
point midway between the lamps, then the E.M.F. would only be 
some fifty volts. 

To compute the power of a dynamo, we should proceed as 
follows: — First find the actual working horse-power o£ the 
driving steam-engine. The nominal horse-power of the engine is 
no use. Small engines are often worked at double their nominal 
power. The only safe plan is to insist on having a diagram 
taken by means of a Richards' steam-indicator. You then get 
the true work being done in the cylmder of the steam-engine. 
Next the resistance of the system must be tested. To do this 
the resistances of all the wires must be compared with standard 
or known wires, by causing currents to shunt through them and 
through the wires to be tested; then by observing how the current 
distributes itself, and knowing that it divides inversely pro- 
portionally to the resistances, the resistances of the wires can be 
calculated. Or again, if we know their size and length, we could 
compute their resistances by comparing them with the known 
resistances of certain sizes of copper wire. But it must be 
remembered that very slight adulteration is very detrimental 
indeed to copper wire, and easily lowers its conductivity. Hence 
care must be taken in calculating resistances from a knowledge 
of the size and length, to inquire as to the goodness of the 
copper. The resistances of the various parts of the circuit being 
known, they are then classed under three heads. 

(a.) The resistance of the wires of the machine through 
which the current passes. 

(6.) The resistance of the conductors. 

(c.) The resistance of the lamps. 

The electromotive force must next be ascertained. 1 do not 
propose here to deal with the way in which this is done, as it is 
rather complicated, but if the current be passed through a 
number of twenty-candle Swan incandescent lamps of pattern A 
in eeries, and light them up to their proper amount of twenty 
candles, then one may be pretty sure that the machine is working 
at about fifty volts for each lamp in the series. 

Thus, if we have groups of such lamps in series of threes, then, 
no matter what the total number of lamps is, the electromotive 
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force of the machine would have to be 150 volts. Or if we had 
any number of ten-candle lamps in groups, say of four lamps, 
arranged in series in each group, then, since the electromotive 
force required for each lamp is known to be about 27 volts, we 
should know that to light them to their proper extent, the 
machine would have to be working at 4 x 27 = 108 volts. Having 
thus got the electromotive force, and resistance of the total 
system, by adding up a, b, and c, we can obtain the current in Page 177. 
amperes by the formula — 

Q E Electiomotive force of engine 

(a4-6+c) Total resistance of machine, conductors, and lamp 

or conversely, if we knew the strength of the current in amperes, 
and the total resistance of the system, we could multiply them 
together to get the electromotive force, thus E = C x 7\ 

It must be remembered that when an incandescent lamp gets P*«« 244. 
hot the resistance is very much reduced. Thus an incandescent 
Swan lamp of I. pattern, having a resistance of 88 ohms when 
cold (or equal to that of an ordinary electric main half an inch in 
diameter and about 400 miles long), has when hot a resistance 
of 55J ohms, or only equivalent to 255 miles of the same wire. 
This example shows how small the loas of electricity ought to 
be, if mains are constructed of a proper size. 

The making of magneto-electric machines had not advanced far 
when it was perceived that their eflSciency could be much increased 
by using electro-magnets, instead of permanent magnets, to excite 
the field. For electro-magnets are much more powerful than 
permanent magnets. A step further would be reached by using 
the current itself to generate the magnetism in these field 
magnets. With this arrangement, when the machine begins to 
work, the electromotive force will be exceedingly feeble, the 
only magnetism available to furnish the magnetic field being the 
small residual magnetism generally found in iron, however soft. 
But as the current commences to flow the field magnets become 
stronger: this re-acts by causing the electromotive force to 
become greater : the current round the circuit is thus increased, 
which in its turn re-acts on the electro-magnets, and so on, until 
the limit of magnetic capacity of the iron is reached. At this 
point the increase of current makes no appreciable difference in 
the magnetization of the field, and the working of the machine 
becomes imiform. When such a machine is commenced to be 
worked, it offiers but little resistance to the driving force ; but 
as the current is gradually developed, the resistance becomes 
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greater and greater, the energy of the current increasing in like 
proportion. 

If while a machine thus arranged (called a "series-wound 
djnoiamo") is working, fresh resistance is introduced into the 
external circuit, the cun*ent is thereby weakened. The effect 
of this is also to weaken the electro-magnets. Thus the more 
work the machine has to do, the less is the electromotive force 
available to do it ; and, on the other hand, when the external 
resistance becomes very small, the current round the magnets is 
enormously increased, and a high electromotive force generated 
just when it is not wanted. To avoid these inconveniences, what 
is called the shunt winding is introduced. Instead of sending the 
whole current round the field magnets, only a portion is sent 
round them, such portion being shunted off from the main 
circuit. This does not seem an important difference at first 
sight, but its effects are very curious ; for if any additional 
resistance is introduced into the external circuit, the shunt 
Page 192. wound round the magnets will now take a greater proportion 
of the current than before, and thus the field magnets will 
increase in strength. A machine so wound therefore rises to 
its work ; but such a machine has a tendency to rise to its 
work too rapidly. A considerable increase of resistance in the 
external circuit will cause a disproportionate increase in the 
electromotive force. Hence, then, a series-wound dynamo is 
defective in one manner, while on the other hand the shunt- 
wound dynamo is defective in exactly the opposite respect The 
electromotive force, or, as it is often termed, the "pressure," falls 
off with increased work in the one case, and increases too much 
with increased work in the other. To avoid these extremes a 
combination winding is employed, which causes these opposite 
effects to neutralise one another. The field magnets are wound 
with a coil from the main wire, and also with one from the shunt, 
and the total result is a steady imif ormity of electromotive force, 
whatever be the resistance of the external circuit, the amount of 
the current varying as the resistance is varied. Alternating 
current machines cannot be self excited, for the alternating 
current they produce is incapable of creating a permanent mag- 
netic field. They must therefore have their field magnets excited 
by separate continuous current machines. It is, however, neces- 
sary to remember that there is a limit to the capability of iron to 
become magnetic under the influence of a current. Up to this 
point the magnetic force will vary with the current, but beyond 
it additional current produces no corresponding effect. This 
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cause aloae limits the intensity to which magnetic fields may be 
raised, and necessitates the use of larger dynamos to produce a 
given effect than would be necessary if the force of small ones 
could be indefinitely increased. 



Sec. 2. — Pole At'mature Machinea. 

Tlie Lontin Macldne. 

Of all the pole ai-mature machines, the simplest in theory is 

that of M. Lontin, now the property of the Maxim Weston 

Company. A side view of the machine is shown in Fig. 26. 



It consists of an amplification of the elementary electro-magnet 
machine already described. Four or more rows of pole-pieces are 
employed, being placed spirally round the drum, each row 
slightly in the^rear of the preceding. The whole of the current 
produced in the armature is sent round the field magnets. 

The current is collected in the following way : — The wire 
wound round each pole-piece is carried down to a segment of a 
brass commutator, and then back to and round the next pole- 
piece, then back to the next commutator, and so on. Brushes 
press against tho commutators at A and B. As the pole-pieces Fig. 2J. 
travel from N, to S., currents are generated in the wires round 
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them in the backward direction shown by the small arrows, 
(Fig. 27) and are carried off by the brush at A. But directly the 
pole-pieces pass S. the current is reversed, and hence the current 
still flows from B towards A, on the under side of the armature as 



well as on the upper side. The result is, a continuous current 
between the brushes at A and B. 

There Is also an alternating current machine, on much the 
same principles. This machine is not very efficient, and the 
noise it makes in action is intolerable. I believe no more are 
made at present. 



The Gordon Dynamo. 

This is the largest d^iiamo that has yet been made, with the 
exception of a machine on much the same principle, which has 
been constructed at Paris, by M. Qerard. 

It is a pole armature machine, but with the peculiarity 
that (as in the alternating Gramme machine) the field magnett 
are caused to rotate while the coils in which the electricity 
is generated remain fixed. The use of collecting-brushes is 
thus avoided, but the current is alternating. The machine is 
shown in Fig. 28. It consists of a large central wheel composed 
of two boiler-plate eonea, mounted on an axis, and carrying 
on the circumference thirty-two large electro-magnets, which 
are fed by means of a separate small dynamo, called an 
" exciter." This wheel being about 8J ft. in diameter, serves as 
a fiy-wheel to the engine, and is caused to rotate at about 140 
revolutions per minute; at this speed there is no fear of an 



TBS QOBDOK DYNAUO. 



208 THE GOBDON DYNAMO. 

accident. The wheel thus rotating and carrying the field of force 
round with it, is enclosed by two "crowns" of sixty-four iron cores. 
These are placed upon two rims, one on each side of the revol- 
ving wheel Each core is wound with about 130 ft. of No. 7 
wire, and they are so arranged that they can be joined up in any 
way that is desirable. This is a great advantage. Moreover, 
induced currents cannot be formed in the iron frame carrying the 
cores, for it is only a rim just large enough to hold them. 
During the month of January, 1883, the machine was being run 
at the rate of 140 revolutions per minute, under a pressure of 
steam of fifty-four pounds to the inch, and at 170 horse-power, as 
shown by a Richards' indicator. The machine was built for a 
500 horse-power engine and thus was not working very econo- 
nomically. The field magnets on the revolving wheel were 
excited by a small Crompton (Biirgin) machine, giving a current 
of about twenty-five amperes at an E.M.F. of about 100 volts, 
and with an expenditure of four or five horse-power. The total 
horse-power employed to drive the dynamo and exciter was thus 
175 horse-power actual. This resulted in a current drawn ofiT 
from the fixed crowns of coils sufficient to light 1400 20-candle 
Swan lamps. A photometer showed that the lamps near the 
engine had a power of about 22| candles. But of course those 
further off would not be so bright. These lamps were arranged 
in series of twos in parallel arc. The resistances of the system 
were as follows: — 

The machine » . . . .0075 ohms. 
The oonductiiig wires ... .006 „ 
The lamps .085 „ 

Total .09S5, say .1 ohm. 

103 
hence, the E.M.F. being = 103 volts; the current = -— = 1030 

amperes. According to this estimate the energy of the current 
would = E X C = 103 X 1030 = 106.090 volt-amperes or about 
600 volt-ampferes per horse-power, while the lighting capacity 
could not have been less than about 175 candles per horse-power. 
The current is not dangerous and the terminals can be touched by 
the hands without inconvenience. It is to be hoped that an 
opportunity will soon be afforded for working one of these 
machines on a large scale with the 5000 lamps for which it was 
designed. 

The machine is regulated, when working, by a man who watches 
a photometer, and turns the steam off and on until the proper 
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degree of light is obtained. It ia being generally recognized 
that for large machiaea of all kinds, human regulators are more 
efficient and even cheaper than automatic arrangements ; and 
where large dynamos are employed it will probably always be 
found necessary to have a workman at a wheel, like a helmsman, 
with ammeters and photometers, by which to regulate the steam. 



Sec 3. — Bing Armature Machines. 

We now pass to armatures of the ring type. These were first 
regularly designed by Professor Pacinotti, of Bologna ; and an 
account of them published by him in a magazine called "H nuovo' 
cimento" (the new experiment), vol. xix. There is a copy of thia 
periodica] in the British Museum (which copy was, however, 
acquired at a date considerably after its publication). A sketch 
of it is given in "Nature," vol. xii., p. 90. 

The theory of the ring ^-mature is aa follows : — Let a ring of 
soft iron, which can rotate about an axis running perpendicular 
to its plane through its centre 0, be placed between two magnets 
N. and S. 



In consec[nence of the properties of the iron of the ring, the page 165. 
lines of force between the magnets will now be deflected, and will 
throng into the ring opposite N., traverse it on both sides, and 
come out opposite S. A few will go across the centre of the ring, 
but most of them will, if they can, pass through the iron. Now 
suppose a coil of wire to be slid round on the ring in the direction 
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of the feathered arrow ; then, when it is in the position A, the 
number of Unea of force passing through it will tend to diminifih, 
for its left hand or outer side will cut through more than its 
right Hence a current will be generated in the direction of Uie 
hands of a watch whose face is turned towards N., or as shown by 
the featherless arrow near the coil. Refer also to Fig. 16. Agun, 
as the coil comes to B, the direction of the current will be tJie 
same, but on passing P the curent will be reversed, as shown at C 
and D. The current will thus run in one direction as the coil 
passes from Q to F, but in the opposite as the coil passes from P 
to Q. Now suppose we had a great number of these coils, covered 
with insulating cotton or silk, and wound round fast on to the 
ring with projecting ends, scraped bare and soldered together at 
intervals p, g, r, as shown in Fig. 30 ; then, if the ring itself were 



to revolve, carrying the coils with it, the same effect would be 
produced. For the ring being of soft iron, the lines of force do 
not sensibly alter in position, but the molecules of iron pass on, 
each as it comes taking up the line of force formerly taken by its 
predecessor. As in a river rushing over a rock, the particles of 
water change, but the wave left over the rock, which sahnon fishers 
know so Well, is left a permanent elevation, though the water of 
which it is composed is constantiy changing. 

The result will be that a continuous current will run round and 
round each coil into each junction at p, q, r, and on to the next 
coil ; and the directions of the currents will run in the coils in 
one direction as they proceed from P to Q (Fig. 29), and in the 
reverse as the coils proceed from Q to P. 

But since all the coils are united, the current genei^iod m oae 
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would run through all the others, so that the currents generated at 
any time m coils in the half of the ring from P to Qwould neutralize 
those in the coils between Q and P, and thus no effect be produced. 
Thia is prevented by the use of collectors or brushes placed at 
P and Q. The current rushing from F to Q on one aide, meets 
the reversed current coming from P to Q on the other side. The 
two currents then unite, like confluent streams of water, into one 
current, which finds an exit through the collector placed at Q, 
and thence goes through one terminal of the machine into the 
external circuit, having traversed which it returns to the other 
terminal, and re-enters the ring through the collector at P. The 
theoretic position for the brushes is, therefore, midway between 
N. and S., that is, at the points P and Q. But in practice it is found 
needful to place the brushes at points between P and S. and Q 
and N. respectively ; or, as it is called, to give them a " lead," a 
certain distance in the direction of the motion in front of the 
theoretic position. The reason of this I now propose to explain. 
It will be remembered that a current flowing through a wire 
coiled round a piece of iron tends to make that iron mt^etic. 
Ajs soon, therefore, as the motion of the ring has generated a 



current in the wire round the ring, the cun-ent makes the ring 

magnetic, apart from the induced action of the magnets N. and S. 

Under ^is influence Q tends to become a north pole, as may 

t 2 
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easily be seen by examining the direction of the current (Fig 29),* 
and F a south pole. So that the ring is then like two curved 
semicircular magnets with their north poles joined at Q and their 
south poles at P. {Fig. 31.) In consequence of thb, the lines o£ force 
proceeding from N. are repelled from the part of the ring between 
Q and N., and tend to throng into the part between N. and P, 
and out at a point between S. and Q, and thus the points of 
greatest intensity, instead of being opposite N. and S., as in Fig. 
29, are now opposite M and R Hence the ring, instead of having 
its induced N. and S. ends opposite N. and S., now has them 
shifted to M and R This involves a shifting of the neutral 
points, too. For instead of being at P and Q as when the ring 
was at rest. Fig. 29, these neutral points, by the combined action 
of the induction of the magnets N. and S., and the action of the 
coils on the ring, now take up the positions P' and Q', which are 
determined by the relative intensity of the m^netic field to the 
strength of the current round the ring, and by the size of the ring 
itself. And the faster the ring moves the greater the electro- 
motive force, hence (the resistance being the same) the greater 
the current in the coils, the greater the current-induced mag- 



netism of the ring, and the greater the shifting effect referred to. 

There are further refinements which might be gone into, whidi, 

however, would be out of place here, for if very fully treated 

* Comptn tb« nugtMti in Fig. S, p. 17S, with tbe coils, Fig. 29. 
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the action of a Gramme ring is rather complicated. Meantime 
it may be enough to say that if the poles of two magnets, N. and 
S., are placed in the same horizontal plane with the soft iron ring 



st rest between them, the lines of force will be attracted towards 
the ring (see Fig. S2), which has been experimently made by 



placing a ring of soft iron between magnet poles N. and S., and 
then scattering iron filings over a piece of glass covered witii 
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gelatine, which is steamed and warmed so as to seize and 
retain the particles of iron, and thus show the lines of force. 
We can now imitate a Gramme ring in motion, by winding 
the iron ring with wire, and sending a current in at P, so as to go 
along both sides of the ring and come out at Q. Under this treat- 
ment the shifting motion above referred to is at once evident 
(Fig. 33) and the neutral points appear at P and Q^ to which 
point the commutators ought to be shifted. This, however, when 
done, would modify the figure still further, and we should finally 
have the Figure 34 with rotation in the direction of the arrow. The 
commutators would be shifted round to P and Q, and the resulting 
n of the ring would take up a position (at M) between P and S, 
while the resulting S. would be (at R) between Q and N. In this 
case I used a very strong current round the ring, and, therefore, 
N. and S. are very far shifted ; as a rule they would be much 
nearer S. and N. respectively. In small model dynamos, these 
points take up very extraordinary positions in practice. In large 
dynamos, as a rule, the commutators are inclined at about 45 deg. 
to the line between the magnets. The chief function, therefore, 
that iron plays in the armature is to attract and concentrate the 
lines of force. An armature could be constructed without any 
iron at all. It would still require a forward lead to the arma- 
tures. There are also certain phenomena attendant on the action 
of dynamos, and depending on what is known as self-induction. 
But I omit mention of these for simplicity. 



The Oramme Continuous Current Machine. 

In practice the form of the Gramme is not unlike that of the 
Pacinotti machine, and is represented in Fig. 35, in which the 
ring, the magnets, and brushes are very clearly shown. The 
pulley on the left is caused to rotate by means of a strap from an 
engine at about 1000 revolutions a minute. The nature of the 
action of the ring has been already explained, and is further 
illustrated by the diagram. Fig. 36, which shows the circulation 
of the current through the armature and field-magnets. The 
objection to all ring armatures will always be that they are 
somewhat expensive to construct. The ring is made of a coil of 
soft iron wire, well united with pitch into a solid mass (Figs. 37 
and 38). This is to prevent induced currents being generated 
across the ring itself. For a mass of iron, when made to rotate 
cutting lines of force, will also give rise to currents as well as a 
wire, and then much valuable force may be lost in the useless 
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production of currents in the iron armstore when they are not 
wanted. All metal in annaturea is therefore an evil. Brass or 
copper, except for the wires, is always positively injurious. Iron 



is hurtful in so far as it tends to have currents set up in it, but it 
cannot well be dispensed with because it is so useful in collecting 
the lines of magnetic force, and thus intensifying the m^netic 




Fia36. 
field. The collectors or conunutator° of a Gramme machine ara 
made of angular bars of copper, insulated from one another and 
placed round the circumference of a wooden cylinder. This ia 
shown in Fig. 37, which is a section of a Gramme ring, showing 
the ring, the coils, the conducting bar &om the junction of each 
contiguous pair of coils, the ends of which conducting bars 
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come successively into contact with the collecting bruahea as the 
ring rotates. M. Gramme was originally a Paris workman, and 
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has never claimed the position of a savant. His work has been 
entirely of a practical nature, and has resulted in the acquisition 
of a large fortune. His English patent is a singularly meagre 



Fw. 38. 
document, not even containing drawings; the patents in other 
countries are more ample. 

TAe Oramme Alternating Current Machine. 
Besides the direct current machine above described, Granmie 
has also invented an attemating-current dynamo. The plan of 
construction of this machine is, instead of causing the ring to 
revolve within fixed field magnets, to make the field magnets 
revolve within a fixed ring. The current is drawn ofi" from the 
ring as before, but no commutators are used, as the ring is not in 
motion. The current is simply carried direct by wires from the 
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wire of the ring. The current which is to magnetise the internal 
revolving field-magnets is conveyed to them by two switches or 
tongues pressing against a cam of copper revolving on the axis. 
The magnetism of the pole-pieces of the revolving field magnets 
(which are eight in number) acts on the iron in the ring and 
alternately makes each part of it north and south. As a conse- 
quence alternate currents are sent through the coils of the ring. 
As the alternating current cannot be utilised to excite the field 
magnets, they must be separately excited by means of an 
ordinary continuous Gramme ring mounted on the same axis with 
the alternating dynamo. For convenience the coils on the outer 
ring of the alternating machine are wound into four circuits, 
interspersed among one another into thirty-two sections. By this 
means four distinct currents are got from the machine, which can 
be used either separately or together. 

Fig. 39 represents the finished machine. The connectors for 
the four circuits will be observed above. On the right is the 
steel puUey for the engine strap. In the centre are the coils of 
the fixed ring, while through the opening on the left can be seen a 
part of the exciting machine, consisting of a ring revolving in the 
centre of fixed field magnets. The current from this ring is con- 
veyed to the revolving field magnets within the fixed ring shown 
on the right, which conceals them from view. 

One of these machines is at present working in the Aquarium 
(London). It revolves at 700 revolutions per minute, and the 
current therefore alternates 5600 times in a minute. Each of its 
four currents works five Jablochkoff lights in series. The resist- 
ance of each light is about four ohms, and the electromotive force 
required to light it is about forty-two volts. The total internal 
resistance of the Gramme dynamo (which in this case is wound 
with rather fine wire) is about ten ohms. We thus find that the 

current in each circuit = - = -- — - — - — - = 9.1 amperes ; (allow- 

r 2J-I-OX4-I-J ^ '^ 

ing two and a half ohms for the internal resistance of each circuit 

of the machine and half an ohm for the external, and four for each 

of the lamps). Hence current equals 9.1 amperes at 210 volts. 

This gives a total of 7684 volt-ampferes to the whole machine. 

Including loss on exciters, shafting driving belts, &c., the machine 

is supposed to be taking seventeen horse-power (French measure), 

or about 16| horse-power (English). We thus get a work 

out of it of about 460 volt-amperes to the horse-power. This 

seems only fairly efficient, but. much better results have been 

obtained from other machines of the same make. It must be 
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remembered that in all these calculations there is great liability 
io error. The lamps bum unevenly, and the re^stance varies 
enormously ; the amount of horse-power taken is at best only a 
guess ; and I give these examples rather to show the modes of 
computation, than as expres^ng the value of any particular 
dynamo. The twenty lamps above referred to were of the 



nominal value of 400 candles each, or a total of 8000 candles 
produced by 16J horse-power, 

The Gramme Patents are owned in England by the British 
Electric Light Company. In America they ^irc the property 
of the Gramme Electrical Company. The company has its offices 
in New York, and the following companies ai-e shareholders. 
The American, the Brush, the Edison, the Fuller, the Jablochkoff, 
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the United States, and the Weston, The president of the com- 
pany ia Colonel Hazard. The company owns or controls about 
4flO patents of Wenton, Brush, Farmer, JablochkofT, Edison, 
Maxim, and others. Thus united, these companies would present 
a strong front to any one who should attempt to oppose their 
common interests or infringe their patents. 

77ic Bi-uak Machine. 

The next important machine of the Gramme type is the Brush 

machine. This machine is in reality almost identical with that 
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of PacinottL The chief point of difference between the machines 
of Facinotti and Gramme is, that the Facinotti ring contains 
projections, or teeth, which are left bare, while the wire ia wound 
in the apaces between them. The use of these is twofold. In the 
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first place, the bare teeth as they rotate come into close proximity 
to the field magnets, and thus draw into the ring a great number 
of lines of force ; in the next place, the teeth of the ring form 
spaces between the coils, and cool the wires, which are apt to 
become heated by the current. Mr. Brush further improves 
Pacinotti's teeth by cutting deep grooves in them, which not 
only further aid in the cooling, but also prevent the formation of 
injurious local currents in the iron, and lighten the weight of the 
revolving armature. The machine, like the Gramme, gives a 
continuous current. A Brush armature is shown in Fig. 40, and 
a picture of the complete machine in Fig. 41. 

These machines are usually wound with rather, fine wire ; their 
internal resistance is therefore great, and the electromotive force 
high. The field magnets, instead of being presented to the cir- 
cumference of the ring, are presented to the sides of it. This 
machine is a very good and efficient one. It is said not to be 
suitable for incandescent lighting ; but I cannot help believing 
that this view is erroneous. It is true that with a high electro- 
motive force of (say) 800 volts, the incandescent lamps would 
have to be placed in series of twelve or sixteen, and this is objec- 
tionable, for reasons that will be afterwards pointed out ; but I 
doubt whether the experiment of incandescent lighting has been 
properly carried out, or whether the lamps tried were really good 
one& For it is impossible to believe that a good machine, with 
properly adapted winding to the magnets and armatures, cannot 
be made to light any sort of lamps. At present, however, the 
Brush companies seem inclined to rely rather on a new machine 
which has been designed for them, somewhat on the Gramme 
model, than on the Brush, for incandescent lighting. The 
efficiency of the Brush seems to be about 75 per cent of the work 
done in the cylinder of the steam-engine. Of course its true 
efficiency is much higher, for a great deal of power is lost by the 
friction of the belting. One practical objection to the machine is 
its very high electromotive force ; for a single shock at 800 volts, 
if received into the body, would probably be fatal. 

There is, however, one very great advantage in point of 
economy in machines with a high electromotive force, viz., that 
when the electromotive force is high, then, in order to obtain the 
requisite energy, the current may be small, and therefore the 
conducting wires may be made of much smaller dimensions than 
when the current is large and the electromotive force is low. 
The cost of copper is so large that this consideration is one 
of great importance in practice. 
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first place, the bare teeth as they rotate come into close proximity 
to the field magnets, and thus draw into the ring a great number 
of lines of force ; in the next place, the teeth of the ring form 
spaces between the coils, and cool the wires, which are apt to 
become heated by the current. Mr. Brush further improves 
Pacinotti's teeth by cutting deep grooves in them, which not 
only further aid in the cooling, but also prevent the formation of 
injurious local currents in the iron, and lighten the weight of the 
revolving armature. The machine, like the Gramme, gives a 
continuous current. A Brush armature is shown in Fig. 40, and 
a picture of the complete machine in Fig. 41. 

These machines are usually woimd with rather, fine wire ; their 
internal resistance is therefore great, and the electromotive force 
high. The field magnets, instead of being presented to the cir- 
cumference of the ring, are presented to the sides of it. This 
machine is a very good and efficient one. It is said not to be 
suitable for incandescent lighting ; but I cannot help believing 
that this view is erroneous. It is true that with a high electro- 
motive force of (say) 800 volts, the incandescent lamps would 
have to be placed in series of twelve or sixteen, and this is objec- 
tionable, for reasons that will be afterwards pointed out ; but I 
doubt whether the experiment of incandescent lighting has been 
properly carried out, or whether the lamps tried were really good 
ones. For it is impossible to believe that a good machine, with 
properly adapted winding to the magnets and armatures, cannot 
be made to light any sort of lamps. At present, however, the 
Brush companies seem inclined to rely rather on a new machine 
which has been designed for them, somewhat on the Gramme 
model, than on the Brush, for incandescent lighting. The 
efficiency of the Brush seems to be about 75 per cent of the work 
done in the cylinder of the steam-engine. Of course its true 
efficiency is much higher, for a great deal of power is lost by the 
friction of the belting. One practical objection to the machine is 
its very high electromotive force ; for a single shock at 800 volts, 
if received into the body, would probably be fatal. 

There is, however, one very great advantage in point of 
economy in machines with a high electromotive force, viz., that 
when the electromotive force is high, then, in order to obtain the 
requisite energy, the current may be small, and therefore the 
conducting wires may be made of much smaller dimensions than 
when the current is large and the electromotive force is low. 
The cost of copper is so large that this consideration is one 
of great importance in practice. 
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Two Brush machines are at present m use in the Sonth 
Kensington Museum. They are driven by an engine of fourteen 
horse-power (nominal), but worked to about thirty-eight horse- 
power. They light thirty-two arc lights, besides some incandescent 
ones. The light is very valuable, in that it does no injury to the 
frescoes and paintings and other works of art, but it flickers in an 
unpleasant manner. The students can study in colour as well as 
by daylight, which the electric light strongly resembles. It is 
estimated that for one arc light now used, 270 cubic feet of gas 
per hour were formerly employed. Each arc light is calculated 
to cost less than twopence-halfpenny per hour for fuel, labour, etc, 
whereasthe gas cost about ninepence. The above cost of electricity 
does not include interest on capital outlay, which, however, is 
estimated at three times the annual saving of gas. In three years, 
therefore, the machines will have paid for themselves. The repaim 
needed in the last year have only been one or two fresh brushes 
and a piece of commutator copper, and not amounting to one or 
two pounds. This is attributed to the excellent mechanical con- 
struction of the Brush machine, and the accurate manufacture 
and fitting of the various parts. The efficiency appears to be 
about 500 volt-amperes per horse-power, of which, however, the 
dynamo, owing to its high internal resistance (about 10 ohms), 
absorbs a good portion. 

In comparing the relative efficiency of gas and electricity 
above cited at the Kensington Museum, it must be remembered 
that the gas was previously used in a most inefficient and wasteful 
manner, as regards its light-giving powers. It was distributed in 
long pipes with numerous jets round the angles of the cornices of 
the rooms. The present light is, therefore, probably not as great 
as the gas formerly gave, but is more efficiently arranged. 

For all public buildings, especially art-schools, there is no doubt 
that the electric arc light will prove a great success. For 
concerts, especially when organs are used, it is also very valuable; 
for inequality of temperature in a room where gas is used will 
alter the pitch of organ pipes so as to throw some of them half a 
tone out of tune in the course of the evening, putting them thus 
out of relation with the pipes not so affected. 

The Burgin-Crompton Machine. 

This machine is the invention of M. Biirgin, of Bale, but it has 
teceived such improvements at the hands of Mr. Crompton, 
notably as regards the combination shunt- winding of the field 
magnets, to which I shall presently allude, that it is usually 



THE BURQIN-CROMPTON MACHINE. 223 

called the CromptoD machine. It is made by Messrs. R. E. 
Crompton and Co., whose works are at Chelmsford. 

The machine is of the Gramme type, but differs in this, that 
each ring of iron wire, instead of being cirenlar, is hexagonal 
(Fig. 42). Upon eaeh* of the hexagonal sides a bundle of copper 
wire R is wound, thickly at the middle and thinly at the ends. 
The wheel thus acquires a circular form, and the iron exposed at 
the angles is brought close to the magnets, and thus possesses 
many of the advantages of a Pacinotti ring. By this means also 
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magnets is the Gramme arrangement, and the commutators are 
much the same as in a Gramme machine. But on each spindle 
eight Gramme lings are arranged, thus increasing the electro- 
motive force. These rings are placed f^irally, each a little 
twisted upon the other, so as to make the current as continuous 
aspossible (Fig. 42). This machine gives a current apparently 
of about 560 to 600 volt-amperes per horse-power of work done 
in the engine cylinder, a very favourable result, indicating an 
efficiency of over eighty per cent. The internal resistance is about 
three ohms, or about one-third of the Brush machine. This of 
course wastes a small portion of the current. 

Mr. Crompton has made the most successful adaptation of the 
combination winding before described. The field magnets are 
wound with thick wire on the inside and thin wire on the out- 
side. This results in an electromotive force so steady, that any 
number of lamps may be turned on or off without sensibly 
affecting the brightness of those that remain. 

The Royal Courts of Justice are now being lit on thb systemi 
The power is supplied from a Marshall's semi-portable engine of 
20 horse-power (nominal), which can be worked up to 60 horse^ 
power. The consumption of coal is stated to be about 70 lt>. pen' 
hour ; and the engine is at present worked from 30 to 30 horse- 
power, as far as is known, for no indications had been taken when 
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I saw it. A shaft from the engine leads into an adjoining room in 
which are six dynamos, each capable when worked to ita fall 
power, of feeding sixty Swan lamps. They are driven at 1600 
revolutions per minute. The E.M.F. is low, being about sixty 
volts. 

The current from this machine varies with the number of 



lights in use, but must usually be about 240 amperes. It is led 
into two large mains, each consisting of 19 wires apparently 
of No. 9 Birmingham wire gauge, presenting an area equal to 
that of a wire rather more than one-third of a square inch in sec- 
tional area. These wires are thickly coated with composition and 
tape windings so as to be altogether nearly 1^ inch in diameter. 
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and laid in a wood troTigh filled up with pitch composition. At 
present* about 250 Swan lamps have been fitted in the building 
of twenty candle-lights (nominal) each. About 200 of these 
are gcnttrally used at the same time. The working ha^ been 
exceedingly steady and good, and the wear of the Swan lamps 



has not exceeded its tisual average. It ia proposed to light the 
central hall with six arc lights on a new system, designed by 
the manager of Mr. Crompton's works, and for this purpose two 
more smaller dynamos will be added to those at present in use. 

* Since the above wm written, 350 kmpe hkve been fitted up, «nd the number 
of dynuTiM [a dboat to be IncreMed to eight. 
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The Maxivi Dynmno. 

Very similar to tlie Gramme machine is tlie Maxim generator 
(Fig. 44). la fact the only important difference is that in the 
Maxim generator the ring is very elongated {Fig. 42). 

A peculiarity of the Maxim machine is, that it has a regulator, 
whereby when the current rises or falls above or below a certcun 
amount, an apparatus comes into play, worked by an electro- 
magnet, which alters the position of the brushes, thus causing 
more or less electricity to paas. For, as we have seen, the poei- 
tion of the brushes is one of the most important points in a 
dj'namo, and determines the flow of the current. These machines 
are not mucli used. They are the property of the Maxim Weston 
Company. 

T/te Weston Dynamo 
Consists of two field magnets arranged as in (he Gramme 
machine. The ai-matm-e (Fig. 45) is of the longitudinally wound 



type, and consists of a groat number of ii-on-tootlied wheels 
(Fi". 46), placed side by side on an axle so as to form a cylindrical 
drum, with ribs along its surface. These wheels are insulated 
one from another so as to pi-event the formation of local currents 



in the iron. Wire is then wound along the dnim parallel to the 
axis, carried over the ends of the cylinder, and so round and 
round, the ends of each section being brought to a copper com- 
mutator furnished with proper brushes (Figs. 45 and 46). The 
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field mi^ets are shunt wound, taking only about five per cent. o£ 
the main current. 

Considering the high efficiency of these machines, it is remark- 
able that they have not had a wider sale in this country. They 
are manufactured at present in America, and are in considerable 
use there. In England they ai-e sold by the Maxim Weston 
Company. 

The Giilcher Dyaarao. 

This is another modification of the Gramme, but possesses some 
peculiarity in the mode of winding the magnets. From a "No. 4" 
machine, about four feet in length and two in height the result 
of Mr. Giilcher 's trials appears to be that at about 750 revolutions 
per minute, and with an expenditure of I3J horse-power on. the 
axle of the dynamo they give a cuirent of 120 ampferes at an E,M.F. 



of sixty volts. This would gi\e about 540 volt-ampferes per horse- 
power. But something further must be subtracted for loss in 
belting, so that to i-un the machine more than ISJ horse-power 
would have to be expended in the cylinder of the engine ; and I 
understand the above calculations to be lased on theory rather 
than on actual measurements in practice. 

This machine is the property of the Giilcher Electric Light and 
Power Company. 

q2 
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The Schiickeii Machine 
Is another modification of the Gramme. It is represented in 
Fig. 48. 

According to an account puUbhed in the Electrician, the 
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electromotive force is arranged at 110 volts, and the machines 
vary from one horse-power to eleven horse-power. Their average 
efficiency appeai-s to be from 450 to 500 volt-ampei'es per horse- 
power. They have been chiefly tried with Edison lamps, at 
Schiickert'a factory, and ai-e said to give about OJ Edison A. 
(16-candle) lamps per hoise-ixjwer (see the Electrician, Febmary 
3rd, 1883, p. 269). This is considerably below the figures claimed 
for other machines. These machines are also in use by the 
Pilsen-Joel Company, in Holbom. A nominal twelve horse- 
power engine, apparently working at about twenty-four horse- 
power, is driving one large Schiickert, one small ditto, and a small 
Siemens. The large machine has an KM.F. of 800 volts 
(nominal). Its speed is 600 revolutions per minute, giving a 
current of 8.5 amperes, as shown by an ammeter, and lighting 
fourteen Pilsen-Joel arc lights in various shops in the neighbour- 
hood, at a cost of £30 to £35 per annum for each light. The 
rcsbtance of the machine is about six ohms, and of each lamp is 
about six ohms also. The lamps are in series, hence the practical 
E.M.F. must be about 8.5 ampferes X (14 X 6 + 6) ohms = 765 volts. 
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The smaller machine has a nominal E.M.F. of 400 volts, and lights 
six Pilsen-Joel lights. Its energy is about half the large one, 
while the Siemens at about 900 revolutions per minute gives an 
E.M.F. of about eighty volts, which lights thirty-two Gatehouse 
lamps, with a current of about forty amperes. The total energy 
of these machines appears therefore to be rather less than 13,000 
volt-ampferes, that is about 500 volt-ampferes to the horse-power. 
The coils of the field magnets are remarkably cool, and there is 
but little sparking. The machine's lamps and wires are so 
carefully insulated from the earth, that even at the high E.M.F. 
of 800 volts, parts of the lamps may be touched with one hand 
with safety, but of course the main wires ought not to be handled. 
The lights appear to bum very steadily. 

Sec. 4. — Dinvm Ai^mature Machines, 

Machines of this class have coils of wire wound lengthwise 
round a drum placed upon a spindle. The theory of them is 
shown in Fig. 49. As the spindle a, b revolves the wire c, d, e. 




/, g, h also revolves with it, cutting the lines of force between 
N. and S. and generating the currents shown by the arrows. 
Compare Fig. 12. A reversal of direction of course takes place 
at points midway between the poles, that is when the coil is in 
a vertical position, and the reversed currents are collected by a 
commutator. 

TJie Siemens Dynamo. 

Of drum armatures the best known in this country and the 
earliest in date, is the excellent Siemens machine, which for 
practical work, especially on a small scale, is surpassed by none. 
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The armature consists of a drum or cylinder of wood about twice 
as long as it ia wide ; on this cylinder iron wire is wound in 
several layers, so as to cover the surface. Coils of wire are then 
wound longitudinally around tills till it is completely covered. 
The ends of each coil are brought out to the segments of com- 
mutators on opposite sides of the axle, in a manner somewhat 
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complicated. The field-magnets embrace the armature in much 
the same manner as the Biirgin machine. They are split up into 
lengths as shown in Fig. 50, in order to avoid local currents in 



them, to increase their strcngtli, and afford ventilation. These 
machines are sometimes also made vertical, as in Fig. 51. 
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■Siemens have also an alternating current machino, 
shown at Fig. 52, It consists of two "crowns" of field magnets 
bolted to two vertical rings fixed on to a base plate. These 
magnets are covered with the coils through which a direct current 



is passed from a separate direct current machine. Between the 
crowns a wheel revolvea, carrying coils of wire wound on wooden 
cores. The current is drawn off from the armature coils by four 
revolving copper cams fixed to the axle of the revolving-wheel 
carrying the field-magnets. There is no iroa in the armature. 
The current is of course of an alternating character. 

This machine offers the great advantage that its armature coils 
may be united up in any desired manner by proper attachment 
to the revolving cams. 

It is a great advantage in all separately excited dynamos to 
use as an exciter a tot^ly distinct machine, driven, if possible, 
by a separate belt and pully. By this means perhaps a little 
power is wasted, but great facility of arrangement is gained, as 
the respective speeds of the dynamo and exciter may be arranged 
in any desired manner. 

The Siemens machine is in use for lighting part of the town 
of Godalming, It is driven by water power. The cost of lighting 
ia rather less than that of gas ; but the lighting is done by con- 
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tract, and I am not aware whether Messrs. Siemens have lost or 
gained by the transaction. I believe the rate charged is 2Z. per 
incandescent (20-candle) lamp per annum, and about 28Z. for arc 
lights. 

The Siemens alternating machine has been in use at the Savoy 
Theatre for some time, and has been a great success. There are 
1200 20-candle lamps in use, viz,, 150 in the auditorium, 824 on 
the stage, 220 in the dressing-rooms and passages, and eight in 
the engine room, as indications to the engine drivers of the state 
of the various circuits. They are arranged in six circuits, each 
worked by an alternating dynamo. The dynamos are driven by 
two 20-H.P. and one 12-H.P. engine (nominal). The E.M.F. is 
about ninety volts, and the engines probably expend from 120-130 
horse-power. The lights are not all worked at once, and are run 
under the 20-candle power. 

. One spare dynamo is always kept in readiness in case of acci- 
dents, and an extra direct-current dynamo is in use to charge the 
storage batteries — forty in number — and each 4" x 3" x 2^ in size, 
which are used to light the lamps on the heads of the fairies. These 
lamps are about the size of a hazle nut. They require an E.M.F. 
of about two or three volts, and give about a candle power. They 
are fixed to combs in the hair of the actresses, and the storage 
batteries are attached to the centre of their backs by means of 
long iron hooks and eyes. 



The Edison Machine, 

The Edison machine is chiefly remarkable for the immense 
length of its electro-magnets. The advisability of these has been 
doubted. They terminate in large blocks of soft iron. The arma- 
ture is longitudinally wound. In the big machines the armature 
coils consist of sectional square bars of copper, separated from 
one another by brown paper, and united into a continuous coil by 
discs of copper placed in the axis. 

There is thus very little internal resistance. The machines are 
made all sizes. The largest machines work the best. Fig, 53 
gives a view of the medium sizes, showing the long magnets, the 
armature at the bottom, the commutators, and a lamp to light 
the machine and show that it is working properly. 

In a cellar below the premises of the Edison Company in the 
Holbom Viaduct are two enormous Edison machines, each about 
7 ft. high by 9 ft. long by 7 ft. wide. These are driven by an 
engine working directly on the axle of the armature, which is 
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driven at 300 revolutions per minute. The field ma^ets consist 
of twelve long bars wound with wire, of about six ohms total 
resistance, and terminating in huge masses of iron surrounding 
the rotating armature. The electromotive force of the machine 
is about 110 volts, and at about 110 horse-power of work it 
lights 313 95-volt lamps, and 484 107-volt lamps, all of about sis- 
teen candle power. They are situated at the Imperial Hotel, and 
a number of restaurants and shops in the neighbourhood. The 
lamps are burning very well near the engine, but some of those 
in the buildings arc not so bright. Nevertheless, the result is a 
good one, giving nearly eight good lamps to the H.P. The 
engines and boilers and dynamo, are all of American make, and 
seem to be very satisfactorj'. The total energy expended must 
be about 60,000 volt-amperes, or about 550 to the H.P. 



The Ferranti-Thompson Machine. 

The Ferranti-Thompson dynamo is of so peculiar a type as to 
merit special mention. In form it closely resembles the Siemens 
alternating dynamo, see Fig, 52. The armature, like that of the 
Siemens machine, contains no iron, and carries a ribbon of copper, 
120 feet long and half an inch wide, wound round and bent up into 
the shape of a star with 8 or 1 6 points (see Fig. 55). It is mounted 



on a spindle iu as light a manner as possible. The field in which it 
rotates consists of two " crowns" of magnets, arranged on each 
side of it, with their north and south poles presented alternately 
(Fig. 56). As the star armature is only half an inch wide, a very 
int^ise field of force is thus created across the poles of these field 
mi^ets. As the armature revolves, the copper ribbon cuts the 
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lines o£ force, which fall alternately on its right hand and left 
hand as it rotates ; currents are therefore generated in the ribbon 
in rapidly alternating directions, and are led off to the axle of the 



armature, where they are received from a sort of cam by a brush 
arranged for the purpose. In order to get an effect, it is necessary 
to drive the machine at from 1500 to 2000 revolutions per minute. 
This great speed is s great disadvanti^e, as it must greatly strain 
the Iwlting and tend to wear out the spindles. At present thp 
machine is at work at the Aquarium. It is driven by a semi- 
portable engine of sixteen horse-power nominal. It is impossible 
to say what the actual work being done by this engine is. As the 
current is alternating, it cannot be used to excite the field 
magnets, and therefore a small Siemens' machine is used for this 
purpose, which requires about two horse-power. The machine is 
at present used to light 340 Swan lamps of resistance 31.5 ohms 
when hot, and wanting a current of 1.3 ampferes, with an electro- 
motive force of 41 volts each. This would thus require a total 
current equivalent to 18,000 volt-amperes to light the lamps up to 
twenty candle power. From the look of the lamps when 1 last 
saw them I should imagine they are burning at about twelve- 
candle power, and therefore not in a very economical manner, 
and that the current is therefore actually about (say) 12,000 volt- 
ampferes. If the engine be taken as working at 25 horse-power. 
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which I suspect is a low estimate, this would give somewhat less 
than 600 volt-amperes per horse-power. But these figures are 
mere guesses, for as yet it does not appear that any exact 
measurements have been made. 

The remarkable point about this machine is its very small size 
and weight, as compared with the work it will do. It will be 
difficult to build it larger, because at its great speed of rotation 
at the circumference of the armature, any metal used in the 
armature would cause the generation of very great local currents, 
and without the use of some metal such as steel it is hard to see 
how sufficient strength can be obtained to resist the enormous 
centrifugal force which large armatures have at speeds so great as 
are necessary to generate currents in armatures without the aid 
of iron. 



The Elphinstone-Vincevt Machine. 

Lord Elphinstone and Mr. Vincent have devised a dynamo, with 
the field magnets arranged in the form of an equilateral triangle, 
in the centre of which a drum-armature revolves, within which 
are other fixed field magnets. An intense field is thus created. 
It is in use at the Reform Club, with Woodhouse and Rawson s 
lamps. The number of lights at the Reform Club is forty-six 
20-candle, the E.M.F. is forty-three volts, and the total current 
required is therefore probably about sixty amperes. The engine 
is supposed to be doing from four to five horse-power. One of 
the special advantages claimed for this machine is the ease with 
which the current and E.M.F. can be altered to suit the needs of 
the work that has to be done. 
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CHAPTER III. 

ELECTRIC LAMPS. 

We now pass to the mode in which the electricity thus 
generated is made to give light. 

Carbon is a substance which exists in nature in very varied 
forms and combinations, — as coal ; the material used in pencils 
commonly called black lead ; charcoal ; graphite ; the substance 
found in the interior of gas retorts ; and the diamond. Carbon 
may be either very hard or very soft : the diamond is the hardest 
substance known, — a piece of soft wood charcoal crumbles at a 
touch. Carbon is a conductor of electricity, but a bad one. The 
softer kinds bum in air ; the harder kinds burn with difficulty in 
air, though with ease in oxygen. It is carbon in a state of white 
heat that is commonly used for electric lighting. 

There ai'e two distinct modes of lighting, known as the ai'C 
and incandescent systems. 



Sec, 1. — Arc Lights. 

In 1810 Davy discovered that if an electric current of consider- 
able quantity passed through two pieces of carbon in contact, on 
separating them slightly a glowing arc was formed between them. 
If by any means the arc became interrupted, the current ceased 
to flow till the carbons were again united and separated. This 
must not be confounded with the electric spark. A spark will 
pass between conductors of any material, but it will only leap 
over a very small interval, imless the electromotive force is 
enormous. A battery of 100 Grove's cells, with an electromotive 
force of 200 volts, would not yield a current of sufficient electro- 
motive force to dart over an air-space l-20th of an inch wide ; 
but it would yield a magnificent arc light. While the arc 
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exists the carbons are slowly oxydised by the air and burned 
away. Disintegration also takes place. It therefore becomes a 
problem for the inventor, — first, to manufacture carbons of even 
size and pure hard quality ; and, second, to contrive a mechanical 
arrangement which will not only bring them slowly together as 
they waste away, but also, if by any means the current is inter- 
rupted and the arc ceases to flow, shall instantly bring them into 
contact, and then separate them to the proper extent. 

The manufacture of carbons is now a separate branch of 
industry. The principles involved in it are chiefly the selection 
of good gas carbon, the grinding it to powder, the mixing it with 
some glutinous substance such as sugar-s}nrup, the casting it into 
moulds or forcing it through dies, and the final hardening it into 
smooth black uniform sticks of various diameters, that when 
struck, give a metallic ringing sound like a piece of steel. These 
carbons are made of various sizes, from 1^ inches in diameter 
downwards, and of various lengths. 

The modes in which they are mechanicaUy brought into con- 
tact are so varied and complicated that it would be quite bewil- 
dering to attempt to describe them here. The reader is referred 
for a description of them to the work of Mr. Dredge, already 
mentioned, where they are most elaborately dealt with. It may 
be enough to say that the principle of the greater number of them 
is as follows : — a lower carbon A is fixed in position in a socket^ and 
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above it a second carbon B is vertically suspended ; the current 
is then sent through the carbons. As long as the carbons are in 
actual contact, the current will pass to the full extent permitted 
by the resistance of the carbon. There will, therefore, be a very 
strong current. This current is passed round a coil C sur- 
rounding a piece of iron, which it immediately makes magnetic ; 
thereupon a lever D is attracted to the electro-magnet This 
lever is provided with some form of hook or clutch which 
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enables it to seize the upper moveable carbon and drag it away 
from the lower one. The result is an arc light between A and B. 
The current is thereby much weakened, because the resistance 
offered by the arc to its passive is much greater than when the 
carbons- were together. Now, if from any accidental cause the 
arc light ceases, the current immediately becomes weaker, or 
stops. But the iron then becomes less magnetic, the lever D 
is released, and the i-od of carbon B falls back towards A. But 
du-ectly this takes place the current flows again at its former 
strength, the lever C is dragged up, the carbons separated, and 
the are flows until some accident causes it to be broken, when the 
operation described above is repeated. 

Upon these piinciples, or principles like these, we have lamps 
devised by Messrs. Debosq, Serrin, Crompton, Brockie, Gramme, 
Siemens, Wallace, Brush, Weston, Kiizich and Piette {the FUsen 



system), and many others. The carbons ai'e almost always vertical. 
This is because the radiation of light from a pair of carbons is 
not uniform over a sphere, but is of such a kind that the greatest 
advantage is got by putting the carbons vertical. Indeed, this 
may be seen from the representation of the burning carbon points 
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given at Fig. 57. Moreover, when placed horizontal, an upward 
current of air acts on the flame and turns it into a true arc 
like a bow ; much impairing its efficiency. 

In addition to the ordinary arc light, Jablochkoff has designed 
an ingenious form of electric candle. His invention consists in 
placing the carbons side by side with a partition of plaster-like 
composition between them. The arc then glows across the par- 
tition, which bums slowly away with the carbons. But it will 
at once be seen that with such a system it is of vital importance 
that the carbons should bum with exact uniformity. For if 
one burns faster than another the arc would go out. As a 
fact, the carbon attached to the positive pole bums away just 
about twice as fast as that attached to the negative pole. This 
difficulty was met at first by making the positive carbon twice &s 
large as the negative. The difficulty is, however, now surmounted 
by the use of an alternating current, which, of course, acts uni- 
formly on the two carbons. 

Other systems have also been tried, though they are not in 
great use. Thus the Werderman-Reynier principle causes a stick 
of carbon to press vertically upwards against a carbon slab. A 
minute arc or red-hot glowl thus formed, and the stick of carbon 
slowly wastes away. 

Or, again, sometimes a mass of mai'ble or other refractory sub- 
stance is placed in the ai'c and made to glow with a white-hot 
heat, as in the Lampe de Soleil, or Sun-Light Lamp. 

The arc lamps, however, most in use are some well-known type 
of ordinary arc light, as the Siemens, or the Brush, or Pilsen, or 
Crompton. The arc light has one great advantage, viz., that for 
a given amount of electrical energy it gives about four times the 
light that the incandescent system will afford, but it has many 
disadvantages. It requires constant changes of carbon every 
day. It gives a white, glaring, unpleasant, and even ghastly 
light. It flickers constantly, blinks, and often goes out for an 
instant, and it is also so intense that it is painful to the eye. 
These great disadvantages have turned the attention of inventors 
to incandescent lighting. 



Sec. 2. — Incandescent Lamps. 

It has before been shown that when an electric current is 
urged through any circuit consisting of any number of resis- 
tances arranged in any order, the whole energy of the circuit is 
expended in doing work in the vai'ious parts. The current, as 
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has been said, will be the same throughout the system^ but the 
energy expended in each part is proportional to the resistance of 
that part. This follows from the law, that the current in each 
part must always be the same all round the circuit. For suppose 
that a circuit consisted of the parts X, Y, Z, with resistances 
X, y, z respectively, and that the current flowing round the 
system = C. The electromotive force at different parts of the 
circuit will of course vary. Let E' be the electromotive force 
between the two ends of X, W, the E.M.F. between the two ends 
of Y, and E'" the E.M.F. between the two ends of Z. Then the 
energy expended in X will be E'xC. But by Ohm's law 




E=Ca;. Hence energy expended in X = CxCa;=C2a:, and 
the energy in Y is C^, and that in Z is G^z ; the total energy 
being C (a; + 2/ + «^) = C (E'+ E"+ YI"\ This shows that the 
amounts of energy exerted in the parts of the circuit X, Y, Z 
respectively, are proportional to the resistances in those parts. 
And all this energy is expended in doing work ; it may be in 
heating the wires ; it may be in causing magnets to move masses 
of iron ; it may be in sound, or in light, or in chemical action. 

From this it follows that in those parts in which we desire 
energy to be expended, we should have high resistances, in the 
others low resistances. Thus, for example, we should desire a 
low resistance in the dynamo and conducting wires ; for all work 
done there is not only wasted, but actually impairs the machine. 

In general when electricity is simply sent through a wire it 
heats the wire. Thus, for example, if a current of 1 J amperes at 
60 volts were passing through a round copper wii'e one mile 
long and .1 in. in diameter, having thus about six ohms re- 
sistance, the wire would be heated. The heat would not be 
appreciable, yet it would be there, distributed over the whole 
length of the wire. Now, if we were to substitute for this 
wire a short length of thin wire of a resistance also of six 
ohms, say 4 ft. of German silver wire .01 in. in diameter, 
the same amount of heat as was previously distributed over 
the five miles would be concentrated in the 4 ft. of wire, 
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which would become very hot. Again, if for the 4 ft. we 
substitute 4 in., not of wire, for it would have to be made too 
thin to offer the same resistance, but of some bad conductor, 
such as carbon, then the current would raise it to a brilliant 
white hot glow. This, if the carbon were in the open air, would 
only last an instant. For white hot carbon, like coal, instantly 
bums out by uniting with the oxygen of the atmosphere. To 
prevent this combustion it would be necessary to enclose the 
carbon in a vacuum, or in some special gas. This is accomplished 
by surrounding it with a glass bulb, from which the air is 
exhausted, and into which the wires carrying the current are 
hermetically sealed. We have here an incandescent lamp. 
The manufacture of these lamps is a, matter of great expe- 
rience and difficulty. To commence with, some metal must 
be found which, when hermetically sealed into the glass, will 
not crack it by the expansion produced by the heat of the 
lamp being different from the expansion of the glass. Platinum 
is used for this purpose. Next, a suitable form of carbon must 
he obtained or artificially prepared. This filament of carbon, 
in order to have the necessary resistance, must be as fine as 
ordinary sewing thread. If not perfectly uniform, then the 
thinner parts will have the greatest resistance. As a conse- 
quence, these thinner parts will become hotter than the thicker 
parts. The carbon will then be over-heated in one place and 
under-heated in another, and therefore is sure soon to give way. 

Again, it is found that metals and carbon, when exposed to the 
air, absorb it. They become, in fact, " wet " with air, just as 
with water. A piece of carbon that is left long in the air 
becomes soaked with air, like a sponge. When a piece of metal 
is lifted out of water the water is not all left behiad, a film 
adheres to the metal, which must be removed by wiping or by 
evaporation. And so when a piece of metal which has been in 
air is placed in a vacuum, the air still tends by cohesion to cling 
to the metal and soaks into it. This presents another difficulty 
in the manufacture of incandescent lamps. Moreover, all air is 
moist, and as water contains oxygen, all traces of moisture must 
be removed from the interior of an incandescent lamp. 

There appears to be no very great inherent superiority of one 
form of lamp over any others ; the true secret consists in atten- 
tion to small details and systematic and careful manufacture. As 
a rule, lamps with low resistance and thick filaments, and which 
are not raised to a very high degree of incandescence, last the 
longest ; but, on the other hand, they take rather a greater pro- 
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portionate energy of current to yield the same amount of light. 
Hence, though economical in point of durability, they are not so 
economical in point of light-giving power. The present tendency 
is to increase the resistance of lamps. Thus efficiency is gained, 
while increased skill in manufacture keeps the durability of the 
lamps about the same. In using incandescent lamps, care should 
be taken never to heat them much above their nominal power, 
and indeed it is better to work them rather under this point. 
There is an impression in some quarters that alternating currents 
wear incandescent lamps out slower than continous currents. I 
am assured by experienced persons that this is an error; the rate 
is about the same. But a peculiar fact is stated to be observable, 
viz., that incandescent lamps worked by alternating currents 
always give way in the middle of the carbon filament, whereas 
incandescent lamps lit by direct currents give way at one of the 
extremities of the carbon, it being found in practice that the 
positive pole is perceptibly hotter than the negative. For this 
reason where dii'ect currents are employed it is recommended to 
reverse the current every day or two, and thus wear the lamp as 
evenly as possible. 

It is not my purpose to describe in detail the mode of making 
incandescent lamps, I only propose to indicate the general prin- 
ciples upon which the manufacture proceeds. A bulb is first 
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blown in the centre of a glass tube. Into a second tube, or piece 
of glass, two pieces of wire are then mechanically sealed, and the 
strip of carbon is attached to their ends (Fig. 59). The second 
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tube is then melted firmly into the upper end A of the first, as 
shown in the figure. The air is then e:diausted through the lower 
tube B, and in order to get rid of the remaining air clinging 
round the carbon and wires, the lamp is heated with a current 
after nearly all the air has been removed, the process of exhaustion 
going on all the while. As soon as the air has been completely 
exhausted, the end of the tube B is melted and drawn off. 
The filaments of carbon in the Swan lamp are made of thread, 
carbonised by sulphuric acid. Those in the Edison lamp are 
made of strips of bamboo cane. Lane-Fox's filaments are made 
of twigs of the grass used in making carpet brooms, and Maxim's 
are composed of carbonised paper of good quality. But as soon 
as these carbons have been made, their resistance is sure to be 
difierent at different parts. To equalise them, a very ingenious 
process is resorted to. They are placed in some gas or vapour 
rich in carbon, such as coal gas or naphtha vapour, and strongly 
heated with an electric current. As the filament becomes hot, 
the carbon in the gas is decomposed, and tends to settle on the 
carbon filament, being deposited most rapidly on the hottest 
parts. But, as was explained before, the hottest parts are 
precisely those upon which it is most desirable to have a deposit. 
Hence, therefore, if this operation be continued for some time, 
the irregularities in the carbon will be cured, and the whole 
filament rendered uniform throughout. 

The varioas kinds of lamp in use may immediately be known 
by observing the shape of the glass bulbs and the carbons within 
them ; some of them are shown in Fig. 60. The lamps at present 
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most in use in England are those of Mr. Swan. They are made in 
various patterns, of which the table on the preceding page is a list of 
those chiefly in use, with their resistances, the current required to 
light them to their proper working point, and the electromotive 
forces necessary in each case to drive the required current through 
the lamps. The resistances when cold are of com-se of no interest, 
as the resistance of the carbon when heated diminishes veiy 
greatly. It is the hot resistance that must be reckoned when 
computing the electromotive force required for the lamps. 

There is also a twenty-candle lamp of 100 ohms resistance which 
will shortly be brought out ; and lamps of other powers, as five, 
ten, and fifty candles are also made. Column D is of course got 
by dividing column F by E, according to Ohm's law; and 
column G by multiplying E and F together to get the 
energy. 

From the last column it would appear as though the lower 
powers of twenty-candle lamps were the most economical,as requir- 
ing the least energy to light them. But this is not so. In practice 
the higher resistance lamps are the most economical, though they 
hardly last so well. The figures in column B are only the 
nominal candle powers, and the actual lamps vary somewhat from 
them. The price of a twenty-candle Swan lamp is 5s. The 
average duration of a Swan lamp, if well treated, is said to be 
about 1200 hours. Some bum longer than this, but I believe 
this is about the average. If, however, as is often the case, the 
lamps are heated above their nominal power, they do not last 
neai'ly so long. 

The corresponding Table for the Edison light, as published by 
the Edison Company, is as follows : — 
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The figures in the last column seem high in comparison to the 
candle-power of the lamps, but it is said that the real candle-power 
afforded by these lamps is greater in proportion to their nominal 
candle-power than the lamps of other makers. The lamps are 
alleged to last about 1000 hours. They cost 3s. 6d. 

The Maxim incandescent lamps are of two sizes, the data for 
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which are stated to be about as follow (though no very recent 
experiments appear to have been made) : — 



roquired, 



These lamps have a very low resistance, hence they probably 
require a rather large proportion of energy to light them, hut 
they are of excellent mannfacture and last very well. Their price 
is from 68. 6d. (Fig. 61.) 



Fig. CI. 

Mr, Lane-Fox was one of the earliest electric lamp makers in 
England. He first tried platimum threads, but abandoned them. 
His lamps are at presei.t made by the Bmsh Companies. 

The corresponding Table for Lane- Fox's lamps is as follows : — 
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The lamps of Messrs. Woodhouse and Kawson are of very good 
make. The details of their manufacture remain a secret at 
present. The form of the holder is peculiar, consisting of three 
strips of projecting brass. In making them no glass is inserted 
into the bulb, but the glass of the bulb is simply pinched and 
melted round the wires that carry the carbon. 

The resistances of these lamps are as follow : — 
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* Many other lamps are made of all kinds from 1 up to 100, but these are 
selected as the most usual patterns. The new filament of deposited carbon 
works better than those patterns previously in use. 

Messrs. Woodhouse and Rawson have also made surgical lamps, 
of very minute size, which are chiefly used by dentists. A small 
battery is used to feed them. They are enclosed in tubes filled 
up with water, and are of the shapes shown in A, B, C, Fig. 62. 




Fig. 62. 

It were much to be wished that some series of thorough tests 
could be made with all the above various kinds of lamps. There 
ai'e some othei-s also in the market, as those of Gatehouse 
(20 candle-power, hot resistance =^ 40 ohms, current required 
.1.5 amperes, E.M.F. necessary to give this current, 60 volts, 
energy 90 volt-amperes.) Mr. Crookes has also designed a lamp 
which is manufactured by the Giilcher Company, but I am not 
aware that any details respecting it have been published, except 
what may be gathered from his patents. 
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Many patents have been taken out for holders to the various 
incandescent lamps, and for switches for turning them off and on. 
But none of them call for any special mention, being, in most 
instances, of very simple construction. 

As any undue increase of current might be attended with fatal 
effect to the lamps, and if strong enough might even burn up the 
conducting wires, various forms of safety fuzes or plugs have been 
devised, the object of which is to cut off the current when it I**g« 253. 
becomes too strong. These are described in the next chapter. 

The globes of incandescent lamps are sometimes made of 
coloured glass, or are ground upon the surface so as to diffuse 
the light. In all cases light is rendered more pleasant by being 
diffused by a shade, but the waste of light is often very consider- 
able. A beautiful illumination can be obtained by throwing a 
powerful light upwards on to a white ceiling, and allowing it to 
be diffused over the room, but the plan is rather wasteful. 
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CHAPTER IV. 

ON CONDUCTORS. 

The resistance of copper is very slight, whereas the resistance 
of lamps is large. 1000 ft. of copper cable .3 in. in diameter, 
would not have a resistance of much more than xV ohm. A mile 
of No. 18 copper wire .049 in. in diameter, would have a resistance 
of 22^ ohms, but even a small incandescent lamp with a filamait 
two inches long would have a resistance of 25 or 30 ohms when 
hot. As has been said, the energy of a current divides itself up in 
proportion to the resistances of the conductors ; if therefore we 
had a single Swan lamp, fed by two No. 14 wires, each fifty feet 
long from the terminals of a machine, the resistance of the lamp 
would be (say) 30 ohms, that of the wires .1 ohm. Hence, the 
proportion of energy lost in the wires would be ^. This seems 
small, and if instead of one lamp we were lighting 100, it might 
be thought that the loss from the wires would still be insignifi- 
cant. A consideration of Ohm's law will, however, demonstrate 
that when lamps are arranged in parallel arc, the resistance of the 
wires becomes relatively very great. For suppose that from the 
terminals of a dynamo two cables proceed, each 125 yards long, 
and made of nineteen strands of No. 15 wires; 1000 yards of such 
a cable has a resistance of .313 ohms; let these terminals be 
conducted from the dynamo shed into a house, and from their 
termination let branch wires proceed, which for simplicity we 
shall suppose to lead separately to a number of incandescent 
Page 261. lamps, as shown in Fig. 63. 

Then the resistance of the two main wires would be 

TTiftft ^ '^^^ ohms = .078 ohms. The resistance of each lamp, of 

which we will suppose there are 100, with the wires taken to it, 

would be (say) 36 ohms. But since the 100 lamps are arranged 

in parallel circuits, there are 100 channels for the escape of the 

cuirent, each channel having a resistance of 36 ohms. Therefore 

36 
the total Resistance of the lamps would be j^ = .36 ohms. A 

proper machine to work such lamps w^ould be one having an 
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E.M.F. of about 50 volts, that being the proper amount for 

E.M.F. 
each lamp. The current would therefore be C = — .' ' = 
^ resistance 

OlR 4- ^fi ~ li^ =114 ampbres, that is 1.14 amperes per lamp, 

and the energy required would beE x C = 50 X 114 = 5700 
volt-amperes, or the equivalent of at least ten horse-power. Of 
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this energy, the amount wasted in the wires as compared with 

that utilised in the lamps, would be in the ratio of .078 to .36, 

that is i^x of the whole. Thus nearly one-fourth of the current 

would be wasted in the connexions. Now substitute a new 

dynamo with an E.M.F. of 100 volts. This would be too much 

for any one lamp. Hence we should now join our lamps in series 

of twos, of which there would be fifty. The resistance of the 

wires would be as before, but that of the lamps would now be 

86 X 2 

— ^^r — = 1.44 ohms. The total energy required in the lamps 

would be the same as before, but the energy wasted in the con- 
nexions would now be to that used in the lamps only in the ratio 
of .078 to 1.44 or ^V ^^ *^® whole. It is therefore obvious (1) 
that with lamps in parallel arc, the conducting wires must be 
made as large as possible ; and (2) that the higher the E.M.F. 
used, the greater will be the economy of the result, but a very 
high E.M.F. is considered dangerous, and forbidden by the 
Board of Trade. On the other hand, with a high E.M.F. the l*ago 141. 
conductors may be small, for the proportion of their resistance to 
that of the lamps will also be small* It is therefore of the 
greatest importance to bring the dynamo as near to its work as 
possible, if it is intended to light in parallel arc. And at present 
with a large installation in parallel arc the area could hardly 
well exceed a quarter of a mile, without very great waste, unless 
the mains were of enormous dimensions. 
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With series lighting on the contrary, the distances may be very 
considerable. For in this case the total resistance of the lamps 
arranged in series is high, and hence bears a large ratio to that 
of the conducting wires. Hence, for large and extended areas it 
is necessary to light with lamps in series, and to use high electro- 
motive force ; for lighting small areas, close to the dynamo, we 
may have low E.M.F. and lamps in parallel arc. Iron is some- 
times used as a conductor; it is cheaper than copper, but requires 
to have an area of conductor about seven times as great, and 
hence wants a large amount of insulating material to cover it 
Old rails could thus be used imbedded in troughs filled with 
pitch, but the making of joints would be troublesome. In the 
aiTangement of installations, the great object is to keep the 
E.M.F. as constant as possible, no matter what number of liunps 
be turned on or off. Mr. Lane-Fox seems to have been one of the 
first to point this out. For if this is done, then any new lamp 
added in parallel arc at once di*aws its own proper current. 

It has been said, that arc lights are usually low in resistance as 
compared with incandescent ones. For this reason it is more 
than ever difficult to run them in parallel arc, for the total resis- 
tance of the lamps would be almost as nothing compared with 
that of the conductors. Suppose that with an E.M.F. of 50 
volts, we ran twenty arc lights of four ohms each, in single 
parallel arc. The resistance of the lamps would then be 

4 

oK ohms sa .02 ohms, but the resistance of the conducting wires 

even at a 100 feet distance from the dynamo would be .0156 and 
with the connexions would total about .017 ohms. Thus, even at 
this short distance, nearly half the energy would be wasted in 
the wires. 

The reason why incandescent lamps are not so economical as 
arc lights is probably that the carbon is not in so high a state of 
incandescence, for with a lamp, the higher the state of incandes- 
cence of the carbon, the greater is the proportion of energy 
usefully turned into light, and hence the greater the economy of 
the lamp. At present the tendency is to increase the resistance 
of the incandescent lamps as much as possible, to obviate the diffi- 
culties I have indicated. And the most economical arrangement 
of conducting wires is to have the trunks as large as possible and 
gradually to taper them off like branches and boughs and twigs 
on a tree, so that the area of any conductor in all parts of the 
system shall always be as nearly as possible proportional to the 
current passing along it. 
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If it is found impossible to bring the dynamo near its work, 
and the conducting wires cannot be made very big, a good plan 
would be to use a storage battery, which is described further on. 
For though in this way some current would be wasted, yet a 
dynamo with a very high E.M.F. could be used to charge the 
battery. In this way but little would be lost in the wires, though 
from 20 to 30 per cent, would be lost in the battery. 

In order to prevent an undue increase of current from suddenly 
injuring the lamps and conducting wires, safety plugs or fuzes 
are, by the rules of the Board of Trade, to be introduced into the 
circuit of each of the service wires. Small safety fuzes should 
also be provided to each lamp. 

An incandescent lamp usually requires a current of about 1*3 
amperes. A current much more than double this amount would 
probably destroy it. Hence some arrangement has to be con- 
trived to cut oflF the current when it exceeds (say) three ampferes. 
This is usually done by introducing into the circuit a piece of 
thin lead wire, which, having a high resistance, becomes hot as 
the current rises, and melts when it exceeds a certain point. The 
wire must be of a certain length, or else the heat would be carried 
ofi* as fast as it was generated. Edison's safety fuzes are gene- 
rally made about an inch long, and the lead wire for small 
lamps is about the thickness of ordinary packthread. 

Other makers, instead of lead wire, use strips of foil, pasted or 
gummed to pieces of vulcanised fibre, wood, or cardboard. These 
should be made rather narrower at the centre to ensure their 
melting there. Even, however, if the strips were of uniform 
width, they would go at the centre, because at that point the heat 
is less readily conducted away than at the sides. 

But the disadvantage of these contrivances is that they take 
an appreciable time to act. Sometimes, if the current does not 
greatly exceed its limit, they take a minute. It is needless to say 
that long before this time the mischief would be done. With very 
large sudden accessions of current they act better. They are, 
however, difficult to construct, being somewhat uncertain in their 
action. 

The safety plugs for the service lines of houses would, of 
course, require to take large currents, as from thirty to fifty 
ampferes. A piece of tin foil nearly an inch wide would be 
required for such currents as these, but the resistance would 
depend on its thickness, whether it was exposed on both sides to 
the air, the material with which it was fastened down, &c., &c. 
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CHAPTER V. 

ON ELECTRO-MOTORS. 

Inasmuch as the Electric Lighting Act of 1882 expressly 
prohibits the undertakers from prescribing to consumers of elec- 
tricity the use to which they shall put it, it is probable that it 
will be largely used for giving motion to machinery as well as 
for lighting. 

Suppose that we take an ordinary dynamo, say a Gramme (see 
page 209), and suppose that instead of causing the ring to move 
and thus generate a current through the brushes, we were to 
send a current through the brushes. The effect of this would be 
Fage 211. to magnetise the ring in the manner shown in Fig. 31. But the 
result of this would be to cause the portions, P, Q, which were 
so magnetised, to be respectively attracted to and repelled from 
N. and S. That is to say, the portion P would be attracted 
towards N., and Q to S. The ring would consequently begin to 
move in a direction the reverse of the arrow. But as fast as it 
moved, the different portions of the ring, as they successively 
came opposite P and Q, would be successively magnetised. Hence^ 
therefore, continually fresh parts of the ring would always be 
constantly coming into play and constant motion would take 
place. And for the same reason as before, the most advantageous 
position for the brushes would be with a forward lead in the 
direction of the motion. For the points against which the 
brushes press would not (as before) be the neutral points, but 
would be the points of maximum resultant magnetisation. 

In other words, if a dynamo, when a motion in a certain direc- 
tion is imparted to it, yields a current of electricity in a certain 
direction, then an electrical current sent through it in a reverse 
direction, will produce motion in the same direction as before. 
All dynamos can therefore be used, as electro-motors as well 
as moto-electric machines. 
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These motors can be made very small. One about three inches 
long by two inches in diameter would drive a sewing machine 
(which requires about yVth of a horse-power). 

Sir William Armstrong has used electric motors for ploughing, 
but the most interesting experiments that have been made are 
those of Dr. Siemens, who has practically constructed electric 
tramways. 

The most important of these are the Lichterfelde line, near 
Berlin ; two lines near Charlottenburg and Amsterdam ; one at 
the Electrical Exhibition at Paris; and the Railway near the 
Giant's Causeway, in Ireland. 

Of these the last is by far the largest It is six miles long, 
and has some gradients so steep as -^V "^^ ^^^ ^^ ^^^^^ ^^ 
single, with four intermediate passing places. The electricity is 
conveyed along the line by a bar of J-iron. raised about 18 in. 
above the ground. The car runs on rails, and has steel spring- 
switches, which press on the bar and take oflF the current. 

The path for the return current consists of the rails on which 
the car runs. The total resistance of the rails and the con- 
ducting bar together is about a quarter of an ohm per mile of 
the railway. The bar which conveys the current is placed at 
one side of the rails, like a low fence, supported on wood posts 
capped with insulite. 

The electricity is supplied by a Siemens' dynamo, driven by 
an agricultural engine at an E.M.F. of 225 volts. 

Each tram-car weighs about 52 cwt., and requires a current 
of about 12^ amperes to drive it, which at an E.M.F. of 225 volts 
represents 2812.5 volt-ampferes, or about four horse-power. At 
this rate it can draw about six tons over the line, up and down 
the hills, at a pace over the legal rate for tramways, viz., ten 
miles an hour. 

Mr. Alexander Siemens, and Mr. E. Hopkinson, from whose 
lecture on the subject (at the Society of Arts, April 11th, 1883) 
this account is taken, consider the electrical tram-car cheaper 
than steam, especially as they propose in future to utilise water- 
power, which is to be had in abundance. 

There can be no doubt that a large demand will arise for 
electricity, as a source of power, for use by jewellers, turners, 
smiths, hairdressers, and various trades. For nothing will be 
easier than to have a small electro-motor and simply turn it on 
and off, without the trouble and noise and dirt attendant on 
steam and gas engines. 

Just, however, as there is a rivalry in light-giving between gas 
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and electricity, so is there also a rivalry in supplying cheap and 
small motors. The cost of gas engines will be very small, not 
perhaps exceeding Id. to 2d. per horse-power an hour, inclusive 
of all expenses, even if the best gas is used, and it is doubtful 
whether electricity could be supplied so cheap as thia In the 
Chelsea Provisional Order it is proposed to charge 708. per 
100,000 volt-ampere hours, that is at the rate of about 5d. per 
horse-power per hour; a rate greatly in excess of the cost of 
power supplied by a gas engine. 
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CHAPTER VL 

ON ELECTRIC METERS. 

The Electric Lighting Act of 1882 provides for the use of elec- Page 29. 
tricity by consumers for all purposes to which they choose to put 
it, and for the use of such lamps as they select. This will necessi- 
tate the employment of electric meters to measure the electricity 
supplied. I now proceed to describe what has as yet been done 
in this direction. 

In the first place, we must distinguish between indicators which 
indicate the state of things at any one time, and meters which 
keep and add up a continuous record. It is obvious that the 
former will be of no use as meters, and of no use in enabling an 
electric company to charge a private person for the electricity 
supplied to him. 

Of indicators there are a great number. It has been said that 
the strength of a current of electricity is dependent on an electro- 
motive force driving a certain quantity of electricity per second 
through a conducting wire, and that the povjer of the cuiTcnt for 
doing work or giving light is dependent on the electromotive force 
multiplied into the strength of tlie cxi'tTent ; and the units are so 
taken, that an electromotive force of one volt will drive one 
coxikmib of electricity per second through a wire of one oUth 
resistance, thereby producing a current of one amphre, with a 
work-doing power of one volt-amphre or " watt^* Now, here we 
find no less than four things to measure, — the volt, the coulomb, 
the ampfere, and the volt-ampfere or watt ; but these are all 
interdependent one upon another. The measure of these is 
accomplished by voltameters, galvanometers, or ampere-indicators 
or ammeters, and energy indicators. 

The word " meter" is used most loosely. Thus, Ayrton and 
Perry call an instrument an " ammeter " which is no meter at all. 
it is really an ampere indicator. So again, the dynamometer of 
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SietneD-s is really an indicator. I do not propose to devote mtich 
space to thci^e indicatont, as they are chiefly used in electric lighting 
for testing the instruments and machineiy. In the course of my 
observations I shall, however, just notice those principally in ase. 



Sec. 1. — Chemical Deposition Meters. 

It is on experiutental fact that if a current be passed through 
a conducting liquid lying between two metal plates, the metal is 
dissolved off from one plate and deposited on the other, and the 
weight of the metal so deposited is an exact measure of the 
current. This has been adapted by Edison to form a current- 
meter. The arrangement is placed in a east-iron box, 12x6x6 
inches in size, the interior of which is represented in Fig. 64. 



The glass bottles each contain two plates of zinc, and a shunt 
from the current is sent through them both. One is called the 
" monthly cell," and is so arranged as to indicate the amount of 
cvUTent used in a month ; the other is weaker, and indicates a three 
months' supply. Tlie cells are charged with a mixture of ninety 
parts of sulphate of zinc dissolved in one hundred pai-ts of pure 
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water. As the shunt, consisting of say half per cent, of the current, 
goes through the cell, the deposition goes on, and by weighing the 
plates every month and every quarter the total quantity of elec- 
tricity that passes is measured, one cell serving as a check upon 
the other. The arrangement is such that each coulomb of 
electricity used by the consumer is represented in the monthly 
cell by a deposition of '0003711 milligrammes of zinc. Thus, if 
twenty-five twenty-candle Swan lamps were used for a month 
say four hours per diem, the total number of coulombs would be 
about : 25 (lamps) X 1.3 (ampferes per lamp) x 30 (days) X 4 (hours 
per diem) X 60 (minutes) X 60 (seconds) = 14,040,000 coulombs, 
which would be represented by 14,040,000 x .0003711 = 5210 
milligrammes of zinc = 80.2340 grains English. If the electricity 
were at fifty volts, and were sold at the price proposed by most 
of the provisional orders, viz., at 708. per 100,000 volt-ampere 
hours, this would cost 6^. 16^. &d, per month, that is, at the rate 
of about Is. 8J(Z. per grain of deposited zinc shown by the meter. 
This would be, light for light, about double the price of gas. It 
is obvious that very careful handling and weighing is requisite, 
for a piece of zinc the size of a common pin weighs about two 
grains, and would hence be charged to the consumer at about 3s. 
In England it is alleged by some that these machines do not act 
very well. This is owing to the fact that the metal is not prac- 
tically deposited in exact proportion to the current. Whether 
this is due to the inequality of the metal causing local currents, 
or to some other cause, it is difficult to say. 

Mr. Edison also invented a sort of oscillating balance, for 
causing the increased weight of the plates upon which metal 
has been deposited, to tilt the plate and reverse the current, 
so as to move a clockwork dial. The lamp shown under the 
cells in Fig. 64, is arranged so that when the temperature falls 
below 42° Fahr. it is lighted by the cuiTent, and the cells are thus 
prevented from freezing in cold weather (at an expense which 
appears to be about .2d. jjer hour). Modifications of this kind of 
meter have also been devised by Sprague, Brewer, Jensen, and 
others. 



Sec. 2. — MecJutnical Meiers* 

It is a mathematical principle, that if two bodies act each upon 
the other, the combined effect of their actions is measured by 
multiplying them together. Thus, if a magnet A with a force 

s 2 
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a act on another magnet B, having a force b, the attraction 
between A and B = a x 6. It is also an experimental fact that a 
coil of wire, round which a current is passing, attracts iron, or 
magnets, or other coils througi* which currents are passing, with 
a force vaiying directly as the current. A coil with a current c 
passing through it, will therefore attract a magnetic needle of 
force / placed some short distance from it with a force = cx/. 
Therefore if the magnetisation of the needle remains constant 
the force attracting it varies directly as the current. But if the 
coil act on another coil through which a current CP is pcissing, 
then the attractive force between the coils WLll = CxC^ and if 
the same current be running through them both, the attractive 
force will be C X C = O. Or again, if C^ is a shunt from C, and 
hence in some regular proportion to it; as for example, if 

C^ = — of C, then the attractive force between the coils 
m 

will be = X — C = — C*. And further, if an electro-mafniet 

m in 

placed in a coil, be brought near a mass of soft iron, the iron will 
be magnetised with a force F* proportional to the magnetisation 
F of the electro-magnet. But the force F of the electro-magnet 
is proportional to the current. Hence, F^ the force of the induced 
magnetism in the iron is also proportional to the current, and 
therefore in this case also we have the attractive force pro- 
portional to C^ Or again, if a coil of wire is brought so near a 
piece of iron as to magnetise it, again the attractive force 
between them will vary as the square of the current. 

In the first instance, when a permanent magnetised steel needle 
is placed at a short distance from a coil, the magnetisation 
of the needle is so great as compared with the feeble mag- 
netisation of the steel produced by the current in the coil, 
that for all practical purposes it may be neglected, and this 
is the reason why a magnetised needle is attracted with a force 
depending on its constant force x strength of cui-rent, whereas a 
piece of iron would be attracted with a force varjTng as the 
oquare of the current. But the magnetic needle must not be 
placed too near a powerful coil, or this proportion would be no 
longer true. 

The effect of the attraction of a coil upon a magnetised needle 
is made use of in the common galvanometer. 

This consists of a coil or coils of wire with a delicately suspended 
magnetised steel needle placed in the centre. When no current 
is passing round the coils the needle sets itself as all magnetised 
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needles will (north and south) in the magnetic meridian. For 
convenience a small magnet may be placed near it so as artificially 
to alter its position if required, and bring it to the exact zero on 
a graduated card. The coil of wires is then turned round, so 
that the direction of the horizontal portion of the wires is 
parallel to the direction of the needle, and the needle is then 
allowed to come to rest, Fig. 64. Now, if a current be sent 




Fig. 65. 

through the wires it will cut the lines of force of the needle at 
various points, and tend to turn the needle round at right angles 
to the direction of the current. The reason of this is not perfectly 
known, the fact was discovered by Oersted in 1819. The 
needle will thus be under two influences, one dependent on the 
earth's magnetism, which is tolerably unifonn from day to day, 
and tending to keep it pointing to the magnetic north, and in 
the direction of the coils ; the other dependent on the current 
passing through the wires, and tending to turn it so as to lie east 
and west, that is at right angles to the direction of the wire of 
the coils. The result will be that the needle will obey both of 
these forces, so as to take up a position intermediate between 
north and south, and east and west ; and this position will be 
dependent on the strength of the current and number of turns 
of wire in the coil, as compared with the magnetic force of the 
earth. A single turn of wire in the coil will produce the effect, 
if the current be powerful. If the current be feeble, then many 
turns are required, the effect increasing proportionately to the 
number of turns in the coil. 

We can thus measure the strength of currents by observing the 
deflections produced by them in a given galvanometer. Some- 
times the instrument is arranged so that the currents vary as the 
" tangents " of the angles of deflection ; somtimes as the " sines " 
of the angles of deflection ; sometimes as the angles of deflection 
themselves. These, however, are mathematical considerations with 
which at present we have nothing to do. In Sir W. Thompson's 
reflecting galvanometer, a delicate mirror attached to the 
needle deflects a beam of light, which appears as a spot upon a 
scale. Sir William Thompson has also invented a galvanometer 
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of peculiar construction with a large semicircular permanent steel 
magnet as a constant for comparison. Messrs. Ayrton and Perry 
have invented a veiy small instrument on a somewhat similar 
principle, called an ammeter, which is fairly accurate, and largely 
in use on account of its convenience and small size. In this 
machine a small piece of iron or steel is so arranged as respects 
position and size, that its angular displacement under the action 
of a current is approximately proportional to the current strength. 
This arrangement is due pai-tly to calculation and partly to 
experiment. The instrument of Marcel Deprez is almost identical 
with that of Ayrton and Perry. 

An exceedingly useful instrument is Siemens* dynamometer. 
It is well known that the force necessary to twist a spiral spring 
through any angle is approximately proportional to the amount of 
that angle. A current of electricity passing along a wire attracts any 
wire parallel to it along which a current is also passing in the same 
direction, with a force proportional to the two currents multiplied 
together. If, therefore, a long loop of wire be suspended from a 
spiral spring, in such a position as to be at right angles to a fixed 
coil of wire of the same size, and a current be sent through both 
the coil and loop in succession, the loop will tend to turn about 
its axis, and set itself parallel to the coil. But this turning 
motion is resisted by the torsion of the spiral spring, and the 
amount of the torsion of the spring necessary just to prevent the 
twisting motion, and keep the moveable coil in its initial position, 
is therefore a measure of the current multiplied by itself, that 
is of the square of the current strength. Here we have no 
comparison with the magnetism of the earth, or with permanent 
magnets, which may change their condition ; the measure of the 
current is obtained by comparing the attractive force of the 
current with the resisting force of a spiral spring. One defect 
of the instrument is that with very feeble deflexions the torsion 
of the spring through small angles is somewhat uncertain. It 
is also much affected by the proximity of magnets and its period 
of coming to rest is slow, 

Volt-meters differ but little from galvanometers. This is in 
consequence of Ohm's law. For 

Current strength through any wire = ekctromotiveforce^^ 

resistance of wire 

Hence, then, if we place a fine wire as a shunt to any circuit a 
certain current will be abstracted, proportional in strength to 
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the electromotive force between the points where the shunt is 
joined to the circuit. This shunt must be so long and fine as not 
appreciably to afiect the rest of the circuit. The current passing 
through the shunt can then be measured by a galvanometer, 
and is a measure of the electromotive force. It is true that 
this method makes the currents very feeble indeed, but this 
can be got over by using very sensitive and delicate instruments. . 
This is attained by winding the galvanometer with exceedingly 
long and thin vvircs of a resistance of several thousand ohms, 
round which the cuiTent is sent. These serve at once to introduce 
the necessaiy resistance, and also by reason of the multitude of 
turns, to make the instrument delicate. 

In general it may be said that if we have two terminals of any 
machine or battery, through which a current is passing, that the 
current strength must be measured by means of a thick wire 
galvanometer placed in the circuit. If we know the total resist- 
ance of the circuit we can then compute the electromotive force 

E 

by means of the formula C = - , that is, E = C r. But if we do not 

know the resistance of the circuit, we must then use a very deli- 
cate galvanometer with fine wire, and shunt a very feeble current 
through it from the terminals of the machine. The feeble current 
thus obtained wdll then be a measure of the electromotive force. 
If a thick coil placed in the main circuit be made to attract a 
thin coil shunted from the main circuit, then the attractive force 
of the first coil depends on the main current. But the attractive 
force of the second coil depends on the feeble shunted current, 
which, as we have seen, is proportional very nearly to the electro- 
motive force, or E. These coils will therefore attract one another 
with a force proportional to CxE. But CxE measures the 
pouter of the current. So here we have the foimdation of CTtergy page 174. 
indicators or meters. 



Boy 8^ Energy Meter, 

This meter consists (Fig. 66) of a large thick coil A, through 
which the main current passes, forming a sort of well into which 
a fine shunt- wound coil B of high resistance dips, like a bucket 
into a well. The bucket-coil is suspended from a beam C, 
mounted on an axis like that of a beam-engine, and counter- 
poised by weights D D\ in such a manner that when no current 
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Page 263. 



is passing through the coil, the beam naturally tends to come to 
rest in a horizontal position. The weights are so arranged, that 
if a current acts through the coil, then its attractive force, that 
is to say, CxE, will draw the end of the beam down to an 
amount such that the tangent of the angle of inclination of the 
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beam is a measure of the CxE, that is, the energy of the cun-ent 
at any time. These tangents are integrated on a principle which 
has been invented by Mr. Boys, and by him applied to various 
instruments. The beam carries a small wheel pressing against a 
cylinder, E F, whose axis is horizontal. When the beam is 
horizontal the plane of the small wheel is also horizontal. If, 
when in this condition, the cylinder is made to move slowly 
along its axis, G H, the wheel will roll over its surface in a 
straight line along the cylinder surface parallel to the cylinder 
axis. But if, by reason of an attraction from a current, the 
bucket dips into the well, then the beam and tangent wheel 
are deflected, and as the cylinder moves it is caused to rotate, 
as shown by the aiTows. And the amount of rotation can be 
mathematically shown to be precisely proportional to the time 
integral of all the tangents of the angles. The number of rota- 
tions of the cylinder in a given time is thus a measure of the 
energy of the current which has passed during that time. I 
have tried experiments with this instrument, and it appears to be 
absolutely correct. There are no broken contacts and no 
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sparking, nor any waste of current, neither is there any limit to 
the range with which the instrument may be constructed. It 
also is of such a nature that the most delicate current can 
be measured by it, down to a fraction of an ampfere. The 
instrument which has been at present constructed measures 
currents with a I'ange of energy from to about 1000 volt- 
ampferes. It requires winding up like a clock once a month, or 
at stated intervals. This is not altogether a disadvantage, as the 
meter must be periodically inspected to take the readings ; and 
even were this not so, the consumer could easily be provided 
with a key without being able to open the body of the instru- 
ment. A simple automatic arrangement would turn off the 
cun-ent if the clock ran down, like the arrangement made in 
watches to prevent over-winding. If the clock then ran down, 
the electric current would stop until the consumer wound up the 
meter again. 

However, to prevent this necessity for re- winding, Mr. Boys 
had no sooner completed this instrument than he set to invent 
one which should be quite automatic. It is a mechanical fact, 
that the speed of a clock varies as the square root of the force of 
gi*avitation at the place where it is going. Thus, if we took an 
ordinary pendulum clock which kept good time on the earth, 
to the moon, where the attractive force is less, the speed would 
be less than its former amount. 

This will not be exactly true of a clock driven by a spring, for 
to be quite true, the driving force should vary with the force 
drawing down the pendulum, whereas the driving force of a 
spring is constant. 

However, neglecting this source of error, Mr. Boys removed the 
pendulum of a small clock and placed a small piece of soft iron on 
the pendulum axle, and surrounded it by an electro-magnet round 
which the current to be measured circulated. The time of the clock 
was then found to be approximately proportional to the current. 
For since the time kept by the clock varied as the square root of the 
force upon the iron armature which took the place of the pendulum, 
and as the said force varied as the square of the current, it followed 
that the time of the clock varied as the current. This instrument 
worked correctly from one to three amperes, but after that, the 
error due to its being a spring clock caused it to lose con- 
siderably. 

To remedy this a new form of driving apparatus has been 
devised, of which the force is proportional to the attracting 
force on the pendulum or armature, that is, to the square of the 
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current. Meantime, Mr. Boys devised a different form of his 
vibrating meter. He removed the clock, and substituted for it a 
second driving-armature. Fig. 67, with a very ingenious arrange- 
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ment, whereby the controlling or recording armature had an 
electrical impulse given to it every now and then to- keep it 
oscillating. This impulse was proportional to the scjuare of the 
current, and thus made a theoretically perfect instrument. This 
instrument has also given very good results within its magnetic 
limits. 

For it must be remembered that the laws determining the 
attractive forces produced by currents in electro-magnets are 
only true within the limits of the magnetic properties of the iron. 
A diagram of this meter is given in Fig. 66. A is the impulse 
armature and B the controlling annature. This particular instru- 
ment works well up to twenty-five amperes. 

It is termed Boys* Vibrating Meter. 



Hophinsoii's Current Meter. 

The principle of this instrument is as follows : — Let a small 
electro-motor be provided, and driven by the current to be 
measured. It will then cause a governor mounted on its shaft to 
be expanded with a centrifugal force varying as the square of the 
rapidity of the motor. But this rotary motion would tend to 
become quicker and quicker. In order to check it, let an arma- 
ture be placed close to a coil through which the current to be 
measured is passing, and let this armature and coil be free to 
approach one another. Now, if the current is sent through the 
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coil, their attractive force will vary as the square of the current. 
If, then, one of these be rigidly fixed, and the other connected 
with the governor above mentioned, so as to oppose and balance 
its centrifugal force, it is evident that the governor will be sub- 
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mitted to two influences, one varying as the square of the speed 
of the small dynamo, the other varying as the square of the 
current. As a result these will always balance one another, for 
if one becomes too strong the governor either rises or falls, and 
by a simple mechanical arrangement turns off or on the current 
running through the coils of the dynamo, and thus constantly 
keeps matters so balanced that the square of the speed of the 
dynamo is always balanced by and proportional to the square of 
the current, that is, the speed of dynamo varies with the current, 
and by means of a train of clock-wheels may be made to measure 
up the current from time to time. The instrument works up to 
the limits of the saturation of the iron, and those which are at 
present being made indicate currents up to 100 amperes. 

Fig. 67 is a diagram sketch of this machine. SN is the dynamo, 
with a bobbin on the shaft C G ; D is the governor attached to 
the shaft, and raising the iron armature E, which is balanced on 
springs. A shunt from the fixed coil round which the current 
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passes works the dynamo. An index finger shows the revo- 
lutions of the shaft on a dial A, and has a train of wheelwork 
attached to it. The shunt which works the dynamo is carried 
down to the armature E and thence to the armature F, also 
mounted on the vertical shaft. At rest these are so kept 
apart by balancing the spring, that no current flows over the 
interval. Directly a current begins to flow, the armatures E F 
are dragged together and make contact, this sends a current 
through the dynamo, which commences to cause the shaft C G 
to rotate. The acceleration of the magnets causes the dynamo 
to rotate faster and faster, and consequently the governor balls 
to fly out more and more. This goes on till at last the armature 
E is dragged away from F and the current broken ; the accelera- 
tion of the d}^namo is now checked, and checked at such a 
point that its speed of rotation, as explained before, is a measure 
of the current strength. In this way it gets an occasional impulse 
or rather a constant series of small impulses from a repeated 
series of " shivering " contacts between E and F, which are made 
to rub one upon another. 



Messrs, Ayrton and Perry s Energy Meter, 

This meter is made out of what appears to be an ordinary 
kitchen eight -day clock, by replacing the pendulum bob by a 
fine coil of wire, carrying a shunt from the current and placing 
a main coil electro-magnet exactly at the middle position of 
the pendulum. The force of gravity being represented by g, 
as soon as the current is turned on, the force on the pen- 
dulum becomes increased by an amount depending on the 
magnetic attraction between the pendulum bob and the main 
coil magnet. The first of these depends on E, the second 
on C; therefore the force on the pendulum now becomes 
gr -h C X E. And hence the rate of going of the clock (^) = ^g -h C E. 
But the natural time of the clock (T) when no current is passing is 



Hence4-=A/l+— • 
TV g 

Now, if the shunt of the current is so arranged that C E is very 

C E 

small as compared with g, then would be a very small 

quantity, and therefore the square of half of it would be inappre- 
ciable. By an algebraic artifice we may therefore say, that — 
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That is to Bay - rp— x 2 gr = E (approximately). 

But ^— T is the actual gain of the meter clock, and — =- is the 
ratio of that gain to the true time. 

In other words, the energy expended by the current in a given 
time is very nearly proportional to the gain of the clock. Hence 
the consumer of electricity would be charged more money for 
every minute per diem that his electric-meter-clock gained upon 
some standard timepiece. His only plan to defeat the electric 
light company would be by the skilful use of a large magnet 
close to the clock, to retard the pendulum and make it go slower. 

Several other inventions for electric meters have been proposed. 
One of the earliest was that of Mr, Lane-Fox, who caused a disc 
to assume a position upon a cone, dependent on the force of the 
current. Thus, in a manner similar to the action of the well- 
known double cone speed regulators, the current was measured. 

Other proposals, as those of Swan, cause a clock to keep time 
while the current is passing, and to stop when it ceases ; and in 
some cases separate movements are provided for the separate 
lamps in the house. Another idea has been to cause a pipe or 
tube, through which a liquid is running under pressure, to open 
or close proportionately to the current strength, and thus let more 
or less liquid through. The quantity of water which flows would 
thus be a measure of the currents. 
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CHAPTER VII. 

THE COST OF ELECTRIC LIGHTING. 

This is a very difficult matter to deal with at present. The 
following are the considerations necessary ; — 

In the first place, the cost must be compared with the light 
obtained. It is of no satisfaction or use to any one to see a 
beautiful light burning brilliantly in some elegantly fitted show- 
room at an exhibition. What the public want to know is, how 
much light is being obtained, what electricity is being used to get 
it, and how much that electricity costs to produce. 

The parliamentary standard at present in use for gas is the 
standard candle ; that is, a candle of such size and make that it 
bums 120 grains of pure spermaceti wax per hour. See 34 & 35 
Vict., ch. 41, schedule A, part II. These candles are made by 
various makers ; they are about 5-6ths of an inch in diameter. 
A little wax is mixed with the spermaceti to give it consistency, 
and the candles should be kept some time before use. With care 
such candles can be made to bum true to about three or four 
grains per cent. But, unfortunately, the quality of the wax 
varies, the wick is liable to bend and turn about, and as a 
practical fact I believe that a standard candle is liable to errors 
in light-giving, even under favourable conditions, of at least ten 
per cent. On this account gas or oil photometers are much 
preferred. 

The comparison of light is made upon the pi-inciple pointed out 
Page 162. in Fig. 3. The two lights are enclosed in black boxes, so that no 
reflections take place, and moved about till they are seen to 
illuminate a disc of pap^r exactly to the same extent. Several 
ingenious mechanical devices exist for making this comparison 
easy to the eye. The ratio of the light-giving powers of the 
lights then varies as the square of their respective distances from 
the disc. 
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In general five cubic feet of good gas, burnt in a new well con- 
structed burner, are estimated to afford a light of sixteen candles. 
As the burners get old, however, their efficiency is much impaired. 
As a general rule, the larger the burner, the greater light it gives 
in proportion to the gas consumed. At 3s. per thousand cubic 
feet it is easy to see that such a sixteen-candle gas light costs 

-=7r^rTr-x36d. = .18d. per hour; that is to say, .011 2d. per candle 

loot) 

power per hour. 

As has been said before, the arc lamp is about three or four 
times more efficient in point of light-giving than the incandescent 
light. For each 100 volt-ampferes of current a light of about 140 
candles could be got from an arc light, whereas only about thirty 
candles can be got from an incandescent lamp. 

The problem is now reduced to the inquiry how much a current 
costs per volt-ampere per hour. This will be solved by inquiring 
(1) what is the prime cost of the machinery, dynamos, engines, 
sheds, buildings, &c. ; (2) what does it cost to work them and (3) 
what is their efficiency. A horse-power of work is taken at 
33,000 foot-pounds per minute, that is to say, an engine exerting 
one horse-power would raise 33,000 lbs. to the height of one foot 
during every minute it was employed. The theoretic value 
of this in volt-amperes has been calculated, and it is found that 
the horse-power, if it could be completely utilized, would give a 
current with an energy of 746 volt-amperes, enough therefore in 
theory to give us about 900 candles arc light or 224 candles of 
incandescent light. But this result can never be practically got. 
And, what with loss in the dynamo, and friction in the cylinders, 
shafts and belting, we are fortunate if for each horse-power of 
work done in the engine cylinder, we get 550-600 volt-ampferes. 
That is to say, each indicated horse-power of work (for the 
indications are always taken at the engine cylinder) will yield 
700 candles of arc light or 165 candles of incandescent light. 
The question now is, what is the cost per horse-power of working 
a dynamo ? The result of experience certainly shows, that the 
larger the installation the better will be the result. As a mean 
I believe it will be generally admitted that the cost of a large 
complete installation of engines, sheds, dynamos, and all mains, 
wires, &c., external to the houses, and not counting interior 
fittings, will be about 201. for the steam gear, and 20L for the 
electrical = 40Z. for every horse-power employed, or (as an ex- 
ample) 50,000^. for an installation sufficient to light 10,000 
twenty-candle lamps. 
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The next question is, how long the lights will be used daily. 

Cai^ef ul inquiry seems to establish the fact that the average daily 

user of the lamps through the year, one day with another, will 

be about four hours a day, or (say) 1500 hours per annum. For 

large engines we should find that the annual cost of working per 

horse-power per annum is about as follows : — 

Annual Ooat per 
Hone-poirer. 

£ 8. 



For coal, at 2l8. per ton 

Fop wages, oil, waste, stores 

Repairs to engines 

,, dynamos ... 
Management, superintendence, &c. 
Five per cent interest on cost of dynamos (£20) 

„ „ „ engines (£20) 

Ten per cent profit on capital outlay = Ten per 

cen v or x^vj ••• •.. ■•• •>■ ••• ••■ 
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2 
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4 
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This gives us a total of 14f. 5s. per annum for 1500 hours of 
such a light as one horse-power will yield. If we are using 
incandescent light, of which one horse-power will yield 165 
candle-power per hour, we shall thus get a light of 165 candles 
for 1500 hours at a price of 14^. 5s.; that is to say, .0138d. per 
candle power per hour ; a result rather more than the figure 
above mentioned ('Oil 2d.) of gas at 3s. per thousand. To attain 
this result, however, the electrical machinery must be very econo- 
mically worked, and the area must be very compact. For though 
I think the above figures are fair, they are none too large. And 
it will easily be seen that they do not leave a very large profit for 
companies. They are rather calculated on the assumption that 
the lighting is to be done by local authorities that do not look to 
make a profit out of the business. The cost of electricity on the 
above assumption, taking 565 volt-amperes as the yield of a horse- 

14i. 5s. 
power, will ^ i -qq^ gfi- P^r volt-ampfere per hour ; or, if 100,000 

volt-ampfere hours is taken as the unit, it will cost 34s. In most 
of the Provisional Orders hitherto sent in to the Board of Trade, 
70s. is named as the undertakers' maximum charge. This 
is double my figure, and reckoning as before that 100 volt- 
amperes will give a light of thirty candles, the cost per candle 
power per hour would be •0285d., or about 2^ times the price 
of gas at 3s. a thousand, and double the cost I have estimated for 
electricity. 
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As has been said, these prices are for electricity at the door of 
the consumer. The price of " gasaliers " and " electroliers " and 
internal fittings will be about the same. But it must be remem- 
bered that incandescent lamps cost at present about 5s. a piece, 
and only last about 1200 hours. This, then, involves an additional 
cost of 'Ood. per hour per lamp, or if we are using twenty-candle 
lamps, we must add •0025d. per candle power per hour. It is, 
therefore, clear that as the price of large and small lamps is the 
same, greater economy will be got by using large lamps, which 
also give a better light in proportion to the energy used to light 
them. 

To take an example. Let us suppose a house at present 
to be lit with gas burners. Let us take an ordinary large 
London twelve-roomed house, allowing as follows : — Basement, 
ten lights, ground floor ten, first floor ten, and flve each for three 
other floors, i.e., forty-five sixteen-candle burners. Total, 720 
candles for 1600 hours per annum. This would require 337,500 
cubic feet of gas per annum, which, at 3s. per thousand, would 
equal about SOL 10s. Now replace them by electricity. It was 
calculated above that 165 candles, the yield of one-horse power, 
for 1500 hours would cost 14sL 5s. per annum. 720 candles will, 
therefore, cost 62L The wear of lamps will be five 50-candle 
lamps, twenty 20-candle lamps, and seven 10-candle lamps; 
total, thirty-two lamps of total aggregate of 720-candle power, 
and lasting each, on the average, 1200 hours, at 5s. each. (For 
the larger lamps cost about the same price as the smaller). This 
comes to a little under lOZ. per annum, which gives us 721. per 
annum as the cost of lighting a house with electricity, as against* 
50{. 10s. for gas, or, say half as much again. For this extra sum 
we have a pure, clean, healthy light, and in the daytime the 
energy of the current will, undoubtedly, be used for all domestic 
work, from driving a sewing machine down to turning a spit. If 
the electricity be used more than four hours a day, a great reduc- 
tion in price will at once be possible. 

The items in the above calculation that are open to most 
question are those for repairs to dynamos and cost of manage- 
ment. The question of repairs is still an open one. If the 
undertakers are bullied by telegraph authorities, road autho- 
rities, and gas authorities, plundered by private interests, and 

* If such a consumer were charged at the rate of 708. above cited as the 
maximum undertaker's charge, his biU would be 138^. including 10^. as before for 
his lamps, or at 7d. per 1000 volt-ampire hours (as in some provisional orders), it 
would be 1162. 
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harassed by vexatious summonses before magistrates — of course 
the management expenses will be very great — ^and for a con- 
siderable time the employment of highly-paid inspectors and a 
trained staff will be needfuL The above figures are therefore 
rather figures of the future than of the present. At the same 
time there are so many persons of great wealth in a large town 
like London that I believe very many will be willing to pay such a 
price for electricity — at all events for use in their salons — ^that 
electric lighting will come into use. And there can be no doubt 
whatever that the progress of invention is every day vastly 
improving and cheapening the electric light. 

There is, however, another consideration. Gas is now far 
higher in price than it need be. Most local authorities that 
supply it make a profit by so doing. The value of the residual 
products of gas retorts is so great for the naphtha, paraffine, 
creosote, pitch, aniline, and other chemicals they afford, that gas 
would have to be made, even though it were only used for 
heating the dynamo engines. Therefore as electricity comes in, 
the price of its rival gas will steadily fall, and gas will almost 
always be able to undersell electricity. 

The use of gas it seems will therefore continue, at all events 
of a cheaper and commoner nature, for heating purposes. 

In the above calculations gas has been estimated at 3s. per 
thousand. But it must be remembered that in some places it is 
far higher, as New York at 10s., and Paris at 6s. In Newcastle, 
on the other hand, I believe it is Is. 9d., and in fact in Newcastle 
coal costs about 6s. per ton, while the residual gas products fetch 
over 7s. The gas is really, almost made for nothing. 

With arc lights, as has been seen, nearly 4^ times the light per 
horse-power is got, as is obtained from incandescent lights. But 
the arc light is not popular, it flickers, and is of an uncertain 
character, as may be seen at the South Kensington Museum, 
where the arc light is shed upon the pictures. Moreover, it 
cannot easily be made of small size for rooms. 

If incandescent lamps could only be utilised with more enei'gy 
they would be quite as economical as arc lights. Thus an ordinary 
Maxim 50-candle lamp can be raised even to 600-candle power. 
In this state it is nearly as economical as regards consumption of 
energy as an arc light, but unfortunately at this rate it would be 
speedily destroyed. 
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CHAPTER VIII. 

STORAGE OF ELECTRICITY BY MEANS OF ACCUMULATORS. 

By the storage of electricity, is meant the arrangement of 
metallic plates in an acid in such a manner that when a current 
of electricity is passed into them they are gradually converted 
into the positive and negative plates of a batteiy ; so that, when 
the charging process is over, the plates, on being united by a 
wire, give back the current they had obtained. In this process 
they are reconverted into their original state, after which they 
may again and again be charged and discharged. 

The material of which these storage batteries are made is in 
general plates of lead immersed in dilute sulphuric acid. The 
nature of the chemical changes which take place is still a matter 
of dispute, but the general effect of a charge of electricity is to 
oxygenate one plate more than the other, and of a discharge to 
restore things to their previous condition. In fact, the storage 
battery is after all only an extension of the oxygen and hydrogen 
battery of Mr. Justice Grove, and of the process called 
electrolysis. 

The principal kinds of storage battery at present in use in 
England are those made by the Electrical Power Storage Com- 
pany, and those of M. de Kabath. Of the former that generally 
preferred is the Faure-Sellon-Volckmar accumulator, so called 
from the various persons who have a share in the merit of its 
invention. 

The mode of manufacture is this: — Lead gratings, about 
6x8 inches or larger, are filled with red lead slightly moistened 
with acidulated water to the consistency of clay. Similar 
gratings are also filled with yellow litharge. These are then 
dried. Eight of each of these are then placed in a cell alter- 

t2 
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nately, and are united up in oompoond circnit, that is, the red 
lead plates are all united together, and the lithaige plates tc^iher, 
being separated by pieces of india-rubber so as to keep them 
about one-fourth of an inch apart. The cell is then filled with 
dilute sulphuric acid in the proportion of one of acid to about 
two of water. 

The current from a powerful dynamo is then introduced. In 
a few hours both plates become of a dark grey colour. They are 
now removed from these plates and dried, and can be kept a 
considerable time. If kept too long, they would be weakened by 
a film of oxide forming on their surface, which could be removed 
either by scraping, or, better still, by passing a current through 
them again for a few minutes. 

When required for use, they are again placed in sulphuric acid 
and water ; the moment contact is made between their terminals, 
a current will pass« Each box serves thus as a cell, with some 
three square feet of surface, and from the nature of the materials 
the electromotive force is about 2 to 2| volts, that is to say, 
rather greater than the most powerful voltaic cell, such as Grove's 
or Bunsen s. A box about a cubic foot in size is said to contain 
about two horse-power-hours stored up. The larger boxes are 
about double this size, and will afibrd a current of about 800 am- 
pferes for one hour, or less for a proportionally longer period, the 
E.M.F. of each cell being two volts. About 25 to 30 cells worked 
with a No. 2 brush machine, driven by a one horse-power steam, 
hot air, or gas-engine, will work twenty-four incandescent lamps 
of twenty-cancQe power during the time light is usuaUy required 
in offices. They require an occasional cleaning, and are said to 
last, with daily use, for several years ; but this is the result, I 
should imagine, of conjecture. It is, at all events, certain that 
the plates can be charged and exhausted over and over again, 
and that up to a certain point they improve by use. 

These accumulators, when charged with electricity, can be 
discharged at any rate that is desired. They contain so many 
volt-coulombs of electricity stored up, and by varying the resist- 
ance can be made to give any desired current — a small one for a 
long time, or a large current for a short time. As a rule, a 
battery that takes twelve hours to charge, ought to be so dis- 
chai'ged as to take about eight hours to discharge, and will yield 
about 80 or 85 per cent, of what is put into it, though it is stated 
that even higher percentages have been obtained, under favour- 
able conditions. Only a continuous current dynamo can be used 
to charge the accumulators. 



STOEAOE BATTERIES. 277 



KABATtfs Accumulators. 

The system of N. de Kabath is also a good one. A number 
of plates of lead are placed in an earthenware cell. Half of them 
are united together to form one pole ; the other, placed alter- 
nately with the former, to form the other pole. These plates are 
not solid, but consist of a large number of strips of lead built 
up and held together by suitable lead bindings, so as to present 
a large surface ; the cell is then filled with a mixture of one-fifth 
part of sulphuric acid to four-fifths water. As soon as a current 
is sent through the cell> peroxide of lead is formed on the plates 
in connexion with the positive pole. When the cell is fully 
charged, it gives a current with an E.M.F. of about two volts. 
Its resistance is very small, owing to the enormous surface of 
lead exposed. When first charged and discharged the cell 
polarizes very rapidly, and requires a preparation of at least 
60 to 80 preliminary charges and discharges, and improves by 
constant use. It practically returns 75 to 80 per cent, of the 
electricity sent into it. 

These cells are only an improvement and modification of 
those of M. Plants. They seem to work very well in use. 

Opinions seem very divided as to the true return obtained 
from accumulators. Some persons place them at eighty per cent., 
and some as low as fifty. The true figure probably depends on 
the care with which the storage battery is used, and in the hands 
of ordinary persons the percentage would probably be between 
the above figures. 
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CHAPTER IX, 

QAULABD AND GIBBS' INDUCTION COILS. 

It was pointed out in the chapter on Conductors that the 
capacity of a wire to carry a current depends on the strength of 
the current, and not on its energy. It was also shown how large 
wires need be, to prevent the great loss of energy in them, unless 
the currents conveyed along them are small. From this it clearly 
results that the most economical manner of distributing electrical 
energy is by currents of small quantity, but of enormous electro- 
motive force. For if once the currents are large in quantity, then 
the wires that convey them must also be large, or else there is 
great loss of power. 

In order to effect this economy, Mr. Gaulard proposes to use 
currents of enormous electromotive force, say of 100,000 volts, 
but of small quantity, say fifteen amp^rea The energy of such 
a current would be 1 J million watts, or over 2000 horse-power, 
enough for 20,000 incandescent lamps, yet this current would go 
easily along an ordinary wire not more than a thii*d of an inch 
in diameter. A current of equal energy, but of the usual E.M.F., 
say 100 volts, would have a current strength of 15,000 ampferea, 
and require by the Board of Trade regulations to be nearly 4^ in. 
in diameter, or about 150 times as big, or else it would be heated 
and spoiled. Moreover, for reasons that are explained in the 
chapter on Conductors, even with this big wire it would be almost 
impossible to supply lamps in parallel arc at a distance of over 
half a mile without a loss of about half the total energy wasted 
in heating the wires, whereas in the first case there would be very 
little waste. 

Tlie difliculty, however, is how to convert these currents of 
such high E.M.F. into currents for use in every-day life. For 
even 800 volts is most dangerous, and over 200 is forbidden by 
the Board of Trade. A contact, therefore, even for an instant, 
with such currents would be immediately fatal. Messrs. Oaulard 
and Gibbs propose as a solution the use of large induction coils. 
In order, however, to understand the principle of these, we 
must return to the explanations given at pages 179 and 182. 
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On page 182 it is stated that if a ring of metal be caused to 
approach a magnetic pole so that the lines of force passing 
through it are diminished or increased, during the time of such 
increase or diminution a current is made to traverse the ring. It 
was also assumed (page 164) as part of the lines-of -force theory, 
that the strength of a magnetic field could be represented by the 
number of lines of force supposed to traverse ii Hence, then, 
it is not the mere motion of the ring that causes the current, but 
the variation of intensity of the magnetic field in which the ring 
is placed. We may vary this strength of field by moving the 
ring or the magnet, but may it not also be varied by altering the 
strength of the magnet ? This question, which seems dictated by 
theory, is answered in the affirmative by experiment, and it is 
f oimd that if a coil of wire be placed near a magnet, so that 
the lines of the magnetic field pass through it, that every varia- 
tion of the magnetic strength instantly induces a current in the 
coil. It would, of course, be difficult to vary the strength of a 
permanent steel magnet, but if for a permanent magnet we sub- 
stitute an electro-magnet, then it is easy to see that every 
variation in the current flowing round the coils of the electro- 
magnet will cause a correspondmg current to flow in the coil 
placed near it 

And it is also easy to see that if the current in the electro- 
magnet is increased, more lines of force are caused to pass through 
the coil, and the effect is as if the coil were brought nearer the 
magnet. A consideration of Figures 8 and 11 will show that in 
every case this will cause a current to flow through the coil in a 
direction the reverse of the increasing current round the electro- 
magnet, and, on the other hand, any current ceasing to pass 
round the electro-magnet, or diminishing in strength, will cause a 
current to pass in the coil in a direction the same as the direction 
of that of the ceasing or diminishing current. 

This principle is utilized by winding a bar of iron with a wire 
called the primary wire, along which the inducing current is to 
pass. 

Above this, the secondary wire is wound, in which the current 
is to be induced. 

By a suitable contrivance the primary current is now broken 
and remade very rapidly, and at each make and break an instan- 
taneous current is produced in the secondary wire. In this 
maimer an intermittent or alternating current can be exchanged 
for another alternating one. 

But little seems to have been gained as yet ; for the transf or- 



280 INDUCTION COILS. 

mation of energy always involves waste, and, indeed, this opera- 
tion would be of no use if the alternating current so obtained 
were exactly of the same nature as the primary current. It 
would only be like exchanging a given current for a slightly 
inferior copy. This, however, is not the case. 

For though the energy transmuted remains the same, it is yet 
in our power by making the primary and secondary coils of 
different lengths and thicknesses to transmute the current strength 
and electromotive force. Thus, if in the primary wire we have 
a current of high E.M.F. and low current strength, we can 
exchange it for one of low E.M.F. and great current strength, and 
vice versd. 

This, then, is the -solution of the problem, provided only the 
waste of transmutation is not too considerable. 

Small induction coils have long been made on this principle, the 
primary wire is short and thick, the secondary wire is long and 
thin, hence a low E.M.F. and large current strength is converted 
into a high E.M.F. and small current strength, and the eflTects 
from the secondary coil almost resemble those obtained from 
electricity in a static condition. (See page 170.) 

The machines of Messrs. Gaulard and Gibbs are merely very 
large induction coils. 

In the most recent patterns, the secondary wires completely 
surround the primary wires, thus diminishing their self-induc- 
tion. These secondary wires are so arranged that they can be 
united up either in series or for tension ; so that arc and incan- 
descent lamps can be fed at the same time. 

Experiments have been made to determine the loss of power 
on this system, and it has been found to vary from thirteen to 
twenty per cent. But the machine is still capable of great im- 
provement, and it is expected the loss Mdll soon be reduced to ten 
per cent. 

This invention, simple as it is, opens a vast field to new adap- 
tations. For it is by no means certain that electricity could not 
be generated by f rictional induction machines such as those of 
Holtz, or Windhorst, and then transmuted into alternating cur- 
rents of low E.M.F. suitable for ordinary use. 

There is, however, a great disadvantage in attempting to 
convey alternating currents to a distance. For if a rapidly 
alternating current is sent into a cable of great length and 
capacity, then, before each charge can get fairly from one end to 
the other, a reverse charge is sent into it, and as a result these 
charges neutralize one another, so that alternating currents 



APPENDIX. 281 

cannot conveniently be sent through long distances without greatly 
lessening their energy. This may prove a serious difficulty^ but 
there is no reason why direct intermittent currents should not be 
employed. 

Electric lighting requires development. Any one who will 
compare the daguerrotype of thirty years ago, with the splendid 
autotype permanent photographs at present made, and which are 
even becoming artistic, will not find it hard to imagine as great 
a difference between the electric machinery of to-day and the 
machinery of the future. 
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On the Nature of Electrical Units of Measurement. 

In the previous chapters something has been said respecting 
the volt-ampfere and coulomb. I propose briefly to explain how 
these units are fixed. When anything is to be Tneasured, it must 
always be by reference to a standard quantity of that thing. 
Thus, length is measured in feet or metres, time in seconds, areas 
in square feet or metres, volume in gallons, &c. 

Mathematicians regard some of these ideas as elementary, or 
fundamental, and some as derived. Thus, they consider ai*eas as 
made up by midtiplying together two lines at right angles to one 
another; volume they make up by multiplying an area by a 
line. Velocity is regarded as space divided by time, and so on. 
They have thus arrived at three primordial conceptions, viz., 
length, time, and mass, or quantity of matter (not volume). For 

the unit of length the centimetre is taken, that is, ^ 

of the length of a line drawn along a meridian of the earth from 
the pole to the equator, one centimetre equals .3937 English 

inches. For the unit of time one second is taken, i.e., ^, — jr^ — t^; 

' 24 X 60 X 60 

~ 88400 ^^ *^® average time occupied by the earth in turning 

round upon its axis, with respect to the sun, that is, an average 
transit of the sim from meridian to meridian. For the unit of 
mass we take one gramme, or the quantity of matter contained 
in one cubic centimetre of water at zero centigrade, i.e., at the 
freezing point of water, equal .002204 lbs. avoirdupois weight. 
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The notion " mass/' or quantity of matter in a body, is an arti- 
ficial one. The comparison of masses is made by comparing 
their weights, that is, by comparing the forces which the earth s 
attraction would exercise on them. For the earth acts upon 
each element or unit of mass with a certain force. Hence the 

• 

greater the mass of a body, the greater its weight. Some bodies 
(as lead) have a large mass in a small volume ; others (as cork) 
have a small mass in a large volume, that is, a small number of 
units of mass for the earth's force of attraction to act upon. The 
use of the word gramme as a unit of Tnasa must not be confused 
with its use as a unit of weight A cubic centimetre of water at 
zero, if taken to the moon's surface, would still be a gramme of 
water, but it would not be attracted by the moon with the same 
force as by the earth ; hence its weight would have altered. 

From these units we build up a system as follows : — ^Areas are 
computed in square centimetres ; volumes are computed in cubic 
centimetres; velocities are computed by dividing space passed 
through by the time taken to do it. 

When a force . acts on a body it tends to move it, and as the 

force continues to act on the body the motion is constantly 

increased. Forces can therefore be measured by their power of 

producing motion in masses, that is, by the velocity they can 

engender in a mass in a given time, so that they are measured in 

terms of mass multiplied by velocity, and divided by the time. 

But velocity is measured by length divided by time. Therefore 

forces are measured in terms of mass multiplied by length 

divided by time squared — an artificial conception, but one which 

is necessaiy to express the peculiar propeHies of force with 

respect to mass, time, and length. This expression therefore 

means, that if a force F, acting upon a mass M for a certain time 

T cause it to move through a certain distance L, then F will 

vary directly as the mass, directly as the distance, and inversely 

as the square of the time taken to cause the motion through the 

distance. 

M L 
This expression q>, is said to be the unit-dimensions of F, and 

thus the unit-dimensions of any quantity indicate the laws 
governing it. The unit-dimensions of area is L*, that is to say, 
the areas of surfaces vary as the squares of their linear dimen- 
sions. L' is the unit-dimension of volume, and indicates that 
volumes of substance vary with the cube of their linear dimen- 
sions, and generally we shall find that all units compounded of 
length, time, and mass, indicate by their form the laws regulating 
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the relationship of the thing in question to length, time, and 

mass. 

Again, the dimensions of the unit must be taken into account, 

if any of its factors are changed. Thus if we had a force in 

ML 
terms of units ~m^ when L, T, M were the>centimetre, second, 

and gramme (called the C. S. G. system) and we wished to 
change it into a system in which the yard, the minute, and the 
pound avoirdupois were the units, then since 

1 Centimetre = .0193 yards. 
1 Second = .016 minutes. 
1 Gramme = .002204 lbs. 

we should multiply our old quantity by — 

(.0193) X (.002204) _ ..- 
"""(TOlGp  

The question now arises whether these mechanical conceptions 
can be so built up or adapted as to be applicable to the electrical 
units. Electricity cannot be measured in feet, nor has it weight 
or volume. But it is capable of exerting force. Hence, then, if 
we so arrange the electrical units that electrical force shall be 
of the dimensions of mechanical force, we shall have adapted the 
mechanical system to electricity. But what are these electrical 
forces ? They are of several kinds. Two bodies electrified with 
static electricity of opposite natures will attract one another. 
Two magnetic poles of opposite natures attract one another, and 
two w^ires or conductors along which cuiTents are flowing in 
the same direction also attract one another. To all of these 
attractions we must, therefore, give the dimensions of force, viz., 
ML 
"T • 

Let us take these in order. The static electrical force between 

QxQ' 
two quantities Q Q' of electricity at a distance L apart is — j-^ — 

And this is to have the dimensions -Tp-, that is to say QxQ' 

M L' 
is to have the dimensions -^7— , but QxQ' are of the same 

natures, hence the dimensions of Q are M L T , and this is 
the dimensions of a static charge of electricity. 

But when we turn to dynamic electricity, or electricity in 
motion, we can no longer handle and deal with quantities of it 
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we can only treat it in currents. This dynamic electric force will 
therefore be something dependent on a current. 

We have seen that currents flowing in the same direction 
attract one another, and it is experimentally found that if any 
single portion of the current be considered, the attractive forces 
vary as the product of the current-strengths, multiplied into the 
lengths of the conductors through which the currents are passing, 
and also inversely to the square of the distance which they are 
apart ; that is to say, that if two currents C, C\ running along 
wires of length 1 Y are a distance L apart, the force between 

them will be x j • And as before, we must make this 

M L 

of the dimensions of a force, viz., -m^. But this involves (by 

similar reasoning) the making C of the dimension M L T. 

But the quantity of electricity that flows in a current in a 
given time is found by midtipljdng the current strength by the 
time, that is to say Q = C T. Whence Q is of the dimensions 
M L . Hence result of the making of these electrical forces 
of the dimensions of a force is that for static electricity one 

unit of quantity has the dimensions M L T ; and for dynamic 
M^ L ; or, in other words, the static unit is related to the 

dynamic in the ratio m that is, a velocity. 

This has led to the inference, that if velocity be imparted to 
quantities of static electricity, it would cause them to attract 
and repel one another, independently of their statical attractions 
and repulsions, a hypothesis propounded by Clerk Maxwell, 
and verified experimentally by Rowland. 

To determine the velocity which serves as a link between 
the units of quantity in the static and dynamic systems, a 
measured quantity Q of static electricity is allowed to escape to 
earth and form a current, which is measured, and found to be C, 
from this Q can be calculated in dynamic measure, and it is 
found to be a small fraction of the static quantity Q. The ratio 
between them is 29,857,000, which represents the velocity above 
spoken of in centimetres per second. 

Now this happens also to be the velocity of light, whence it is 
supposed that light is only some form of electro-magnetic dis- 
turbance. 

The following, are the dimensions of the dynamic electrical 
units, which are called the Absolute, or C. S, G. unita 
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Current strength 

Quantity 

Electromotiyo force 

Resistance 

Capacity 

It will be noticed that in the above system, by taking the 
attraction between two quantities, as of the dimensions of force, 
that B, the resistance of a conductor, has come out as a velocity, 
a rather curious result. 

These theoretic units having been taken, we can determine the 
value in terms of them of various concrete electrical quantities. 
Thus, let it be required to find the length and size of a piece of 
pure copper wire which would have a resistance of one unit. To 
do this, we cause a given piece of copper wire to be rotated in a 
field of magnetic force. The earth's field, from its uniformity, is 
always selected. By observing the current generated in the 
copper wire, at a given velocity, we can calculate the velocity at 
which it must be rotated in order to produce in a field of unit 
force, a unit of current. This, again, gives the resistance of the 
wire. The C. S. G. unit of resistance so found is, however, so 
small as to be inconvenient, wherefore for convenience we take a 
new practical imit, of 1,000,000,000 C.S.G. units, and this new 
practical unit is called the " ohm." As has been said before, the 
ohm resistance is about that of a copper wire 960 feet long, 
and .1 inch diameter. In like manner, and by other methods, 
the volt (or practical unit of electromotive force) (taken at 
100,000,000 absolute units), and the ampfere (or practical unit of 
current strength), taken at one-tenth of an absolute unit, ai*e 
determined. 

The above resistance is for pure copper wire. In practice the 
commercial copper wire usually obtained is very bad, being often 
upwards of fifty per cent, under its conducting power. For the 
slightest impurity is veiy detrimental. 
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9, 75, 91 
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12, 77, 83, 156 

. 13, 83 
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57, 137-139 
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METER8, to be certified, fees for same . . 136 

obligation on undertakers to supply meters .... 136 

not to be disconnected without notice . . 137 

consumers to keep meters in order ..... 137 

inspection of meters ..... 137, 138 

expenses of providing meters ...... 138 

undertakers may put check-meters on lines . . 139 

general principles of construction of . . 257 

chemical action meters . . 258 

mechanical meters ....... 259 

Boys' meters ........ 263 

energy meter ....... 263 

vibrating meter . . 265 

Hopkinson's meter .....>. 267 

Ayrton and Perry's meters . . 268 

Metropolis MANAOSMEyT Act, 1855 41, 73 

Metbopolttan Board OF Works, districts lit by . .41,46 

borrowing by . .22 

Mines, owners of protected . . . 38 

Monopoly, not created by Act . 2, 96 

Mortgages by undertakers . . . 147 

Needle, magnetic, positions taken up by . 161, 163 

Notices, how to be served by undertakers . 61, 143 

how to be served on Postmaster-General .71 

how to be served on Postmaster-Greneral and to local authorities . 108 
to gas, water, and telephone companies . . 114 

of approval of Board of Trade, how given .... 146 
of applications for extensions of time, how given . . . 146 

of intention to break up street . .54 

to Postmaster-General . . 66, 71 

of intention to alter pipes, wires, &c., in order to lay electric works . Ill 



Objections, to be heard ..... 

Obstruction to Lines of Postmaster-General, penalty for 
Offences under the Telegraphs Act, how prosecuted 
Ohm's Law ....... 

Overhead Wires, restriction as to . 

their danger ...... 

Penalties for delay in reinstating streets 

to be recovered as civil debts 

recovery of ..... . 

Pipes may be altered by undertakers 

laying of (electric wires) .... 

Polarity ....... 

Poles of the Earth ...... 

Pole Armature Machines. .... 

Poles on Consumers' Premises to be three inches apart 

number of poles to be provided 
Police Commissioners in Scotland .... 
Postmaster-General, definition of . . . 

his electric lines ..... 

his privileges saved ..... 
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. 69 
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. 27 
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59, 146 
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Pressube. {See Electromotive Force.) 

pressure on the parallel system regulated 

limits of standard pressure 

precautions to be taken when pressure exceeds 200 volts 
Pbice of Electricity ..... 

regidations as to . ... 

no undue preferences allowed 

ultimately to be charged by meter 

methods of charging .... 

maximum prices ...... 

Private Purposes ...... 

Private Supply of Electricity unaffected 
Private Land not to be entered on without consent 
Procedure for obtaining provisional orders 

for obtaining licenses. {See also Provisional Orders, Licenses) 11-14, 78 
Promoters. {See undertakers) . . . . . .24 

Proofs, preparation and lodging of for provisional orders . . 8 

,, ,, ,, ,, licenses . .13 

forms of proof of due compliance with requirements of Board of 
xraue ....... 

Provisional Order ...... 

nature of ...... 

procedure in obtaining .... 

deposition of copies of .... 

proof that proposed provisional order is in due form 

supply of copies to public at Is. . 

objections to . 

no force till confirmed by Parliament ' 

nor till list of lands to be purchased has been deposited 

may be granted by Board of Trade 

Chelsea Provisional Order .... 

provisional orders obtained by local authorities . 
Public Health Acts ...... 

Scotland ...... 

Ireland ....... 

Public Purposes ...... 

Purchase of Undertaking by local authority 





81-94 




. . 2 




4,18 




6, 18, 76 




8 




. . 10 




. 10,92 




10, 62, 76 




. . 18 




. 79 




. . 18 




98-152 




. . 151 




46, 48, 72 




. . 72 




. 73 
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Railway Ck)MUissiONERS, reference of disputes to . .64 

Railways not to be broken up unless by consent or under special powers 27 

Recovery of Charges. {See Damages, Penalties, Civil Debts) 6, 31, 57, 61 



damages and penalties 
Reform Club, electric lighting at 
Reinstatement of Streets 
Rents, recovery of 
Resistance (electrical) 

table of resistances 

of human body 
Resolution of local authority to apply for license or order 

proof of .... 
Revocation of Powers 
Ring Armature Machines . 
Royal Courts of Justice, electric lighting at 



17, 20, 



. 59 

. 236 

55, 56 

5, 31, 57 

. 175 

. 178 

. 194 

6,17 

9,157 

119, 144 

. 209 

. 223 
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Rules of the Board of Trade, October, 1882 . . 75 

to be judicially noticed .19 

Rural Sanitary Authority . . . 42 

Safety, regulations of Board of Trade aa to . 20, 139 

Safety Plugs or Fuses, to be used ...... 140 

mode of construction of 
Sanitary Districts 

note as to . 
Savoy Theatre, electric lighting at 
ScHUCKERT Dynamo . 
Scotland, Electric Lighting Act applicable 
Sewers, opening of . . . 49 

Security to be given by undertakers ...... 104 

,, ,, consumers . . . 145 

Service Line defined . . . .101 

to be of pattern approved by Board of Trade . . 139 

maximum current to be sent through . .140 

Sheriff's Clerks (Scotland), deposition of map with .77 

Shocks . . . .. 126, 194 

Shunt .......... 192 

Siemens' Dynamos ........ 229 

electrical tramway . . . 255 

Special Act (definition of ) . .24 

Special Acts, limits of, defined . . 25 

meaning of in Board of Trade Arbitration Act .63 

Stealing Electricity. (^Ve theft) . . . 31 

Steel, magnetic nature of ...... . 160 

Stock may be issued by local authority . . 22 

Storage of Electricity ....... 275 

Streets, public and private . 4,52,111 

defined ........ 38, 49 

breaking up of by local authority . 17,116 

restrictions on breaking up of private streets . . 27, 49, 50 

superintendence of . .55 

defined in Telegraph Act, 1878 . . .65 

procedure as to breaking up streets not repairable by local authority 109 

Summons or Warrant under the Act may contain more than one name 61 

Superintendence over breaking up of streets . .55 

Supply of Electricity to be regular and efficient . .17, 20, 130 

nature of supply ...... 130-133 

obligation to supply electricity ..... 30, 130 

modes of supply . . 95, 106 

time of supply . . 96 

supply on the parallel system, regulations as to . 123 

to be delivered at two poles on consumer's premises . 125 

maximum current ....... 132 

penalty of failure to supply . . 132 

to be capable of being turned off outside consumer's premises . 140 

Standard Pressure. {See pressure) ...... 124 

Swan's Incandescent Lamps . . 244 

Telegram defined . .38 
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Telegraph Acts defined . . 65 

printed at page . . 65 

Teleobafh Lines of Posthastek-Gsneral, provisions as to . 65-71 

not to be altered except as provided . . 33 

Telephone Companies, protection to . .115 

Testing Electricity . . . 127 

expenses of testing ....... 128 

instmments to be provided and kept . . 129 

Theft op Electricity . 5, 31 

Thompson, Sir W., his galvanometers . . 261 

Town Councils for Bnrghs in Scotland .43 

Undertakers . . . 1 

general powers of . .23 

definition of . 24, 66 

powers of to contract for supply of electricity .56 

,, ,, to let meters . . 57 

may enter lands to ascertain electricity consumed .57 

may be relieved from obligations as to safety . . 142 

Undue Preference. (See price) .30 

Undue Use of Electricity . 29, 68 

Unit of Electricity, as defined by Board of Trade .... 149 

Urban Sanitary Authority . . . 42 

Volt, measure of electromotive force . . 174 

Volt-Meters, principles of ...... . 262 

Waterproof Covering to wires . . 139 

Watt, measure of electrical power .174 
Weston Dynamo ......... 226 

Wires may be altered by undertakers, in order to execute their works . 28 

WOODHOUSE AND RaWSON*S INCANDESCENT LaMPS . . 248 

Works defined . .38 

to be executed . . 107 
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A Catalogue of Modem Law Works, together tdth a 

complete Chronological List of all the English, Irish, and 

Scotch RepofiSy an Alphabetical Table of Abbreviations 

used in reference to Law Reports and Text Books, and 

an Index of Subjects corrected to end of 1890. Demy 8ro. 

(114 pages), limp binding. Post free, 6d. 

Acts of Parliament. — Public and Local Acts from an 

early date may be had of the Publishers of this Catalogue, 

who have also on sale the largest collection of Private Acts, 

relating to Estates, Enclosures, Railways, Roads, Sec, 8fc. 
ACCOUNT STAMP DUTY.— Gosset.—Fwfo "Stamp Duty/' 
ACTION AT LAW.— Fou Ikes' Elementary View of the Proceed- 
ings in an Action in the Supreme Court, with a Chapter on 
Matters and Arbitrations. — (Founded on "SAtth's Action at 
Law.") Bv W. D. I. Fouuces, Esq., Barrister- at-Law. Third 
Edition. Demy 12mo. 1884. 7«. 6d, 

ADMIRALTY. — Roscoe's Admiralty Practice.— A Treatise on the 
Jurisdiction and Practice of the Admiralty Division of the High 
Court of Justice, and on Appeals therefrom, with a chapter on tne 
Admiralty Jurisdiction of the Inferior and the Vice- Admiralty Courts. 
With an Appendix containing Statutes, Bules as to Fees and Costs, 
Forms, Precedents of Pleadings and Bills of Costs. By £. S. Rosooe, 
Esq., Barrister-at-Law. Second Edition. Demy 8vo. 1882. II. is. 
ADVOCACY.— Harris' Hints on Advocacy.— Conduct of Cases Civil 
and Criminal. Classes of Witneraee and Suggestions for Cross- 
examining them, &c. , &c. By Riohabd Habbib, one of her Majestjr's 
Counsel. Ninth Edition (with a new chapter on *' Tactics''). 
Royal 12mo. 1889. 7«. 6d. 

** The work ia not merely instractive, it is exceediiiRly interesting and amnsmg. 
.... We know of no better mode at present of learning some at least of an 
advocate's duties than in studving this book and the methods of the most dis- 
tinguished advocates of the day.*' — 7^0 Jurist. 

** Full of good sense and just observation. A very complete Manual of the Advo- 
cate's art in Trial by Jury." — Solieiton^ Journal. 

** A book at once entertaining and reallv instructive. . . Deserves to be oarefolly 
read by the young barrister vhoee career is yet before him."— £atp Magasine. 

** We veloome it as an old friend, and strongly recommend it to the would-be advo- 
cate." — Law Studenfa Journal. 

\* All ttandard Law Works are kept in Slock, in law ealf and other bindings. 
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AGRICULTURAL LAW.— Beaumont's Treatise on Agricultural 
Holdings and the Law of Distress as regulated by the Ag[ri- 
cuiturai Holdings (England) Act, 1883, with Appendix containing 
Full Text of the Act, and Precedentd of Notices and Awards. By 
JoBEPK BsAUXONT, Esq., Solicitor. Boyal 12mo. 1883. 10«. 6d. 

Cooke's Treatise on the Law and Practice of Agricultural 
Tenancies. — New edition, in great part re-written with especial 
reference to Unexhausted Lnproyements, wiiih Hodem Forms and 
PreoedentB. By G. I^os Goldnkt and "W. Bitssbll Gbiffiebb, 
Eaqs., Barristers-at-Law. Demy 8yo. 1882. 1/. 1«. 

Dixon.— F«fe**Farm.** 

Griffiths' Agricultural Holdings (England) Act, 1883, containing 
an Introduction ; a Summary of the Act, with Notes ; the complete 
text of the Act, with Forms, and a specimen of an Award under 
the Act. By W. Rubbbll Gbiffiibb, Esq., of the Midland Circuit. 
Demy 8vo. 1883. 6«. 

Spencer's Agricultural Holdings (England) Act, 1883, with 
Explanatory Notes and Forms ; tog^ether with the Ground Gkune Act, 
1880. Forming a Supplement to '^Dixon's Law of the Farm." By 
AubbetJ. SpsNOKB,B.A.,Banister-at-Law. Demy8yo. 1883. St. 

ALLOTM E NTS.— Hall's Allotments Acts, 1887, with the Regulations 
issued hy the Local Gbvemment Board, and Introductory Ghapters, 
Notes, and Forms. By T. Haix Hat.Ti, Banister-at-Law. Author 
of ''The Law of Allotments." Boyal 12mo. 1888. 7*. ed. 

ANNUAL DIGEST.— Mews'.— Fidlf <« Digest." 

ANNUAL PRACTICE (THE). — The Annual Practice for 

1 890-01 . Edited hy Thoxas Snow, Barrister-at-Ijaw ; Ghaslbb 

BuBNET, a Chief Clerk of the Hon. Mr. Justice Chitty, Editor of 

** Darnell's Chancery Forms " ; and F. A. Sibikoxb, of the Central 

Office. 2 vols. Demy 8yo. 

" A book vhich erexy piactuoDg English lawyer mnst haTe." — Law Qmarterijf Btmmo. 

" Every member of the bar, in practice, and every London solicitor, at all events, finds 

the last edition of the Annual Practice a neoenity.*'— iSMiciforf* Journal, 

ANNUAL STATUTES.— Leiy.—Fufo" Statutes." 

ARBITRATION.— Russell's Treatise on the Power and Duty of 
an Arbitrator, and the Law of Submissions and Awards; wi^ 
an Appendix of Forms, and of the Statutes relating to Arhitrataon. 
By I^uircis Rttbsbxl, Esq., K.A., Barrister-at-Law. Sixth Edition. 
By the Author and Hsrbsbt Bubbell, Esq., Barrister-at-Law. 
Boyal 8yo. 1882. 86«. 

"Thifl edition may be commended to the profenion sa comprehenriye, aoooxate 

■ad inactical."— <S!oUa<or«* Journal. 

ARCHITECTS.— Macassey and Strahan.— r«fe "Civil Engineers." 
ARTICLED CLERKS.— Rubinstein and Ward's Articled Clerks' 
Handbook. — ^Being a Concise and Practical Guide to all the Steps 
Kecessary for Entering into Articles of Clerkship, passing the Pre- 
liminary, Intermediate, Final, and Honours Examinations, ohtaininff 
Admission and Certificate to Practise, with Notes of Cases Thira 
Edit. ByJ. S.BuBiHBTEiN and S.Wabd, Solicitors. 12mo. 1881. U. 
** No axtided derk should be nithont it."— Low Timet. 

ASSETS, ADMINISTRATION OF.— Eddis' Principles of the 
Administration of Assets in Payment of Debts. — By Abthub 
Shelly Eddis, one of Her Majesty's Counsel. Demy 8to. 1880. 6«. 

AVERAGE. — Hopkins' Hand-Book of Average, to whidi is added a 
Chapter on Arbitration. — ^Fourth Edition. By Haslbt Hofkziib, 
Esq. Demy 8to. 1884. 1^. U. 

%* AU ttmikard Law TT^rkt are k^t in Stock, in law calf and other ^indin^t. 
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AVE RAG E— continued. 

Lowndes' Law of General Average. — ^English and Foreign. 
Fourth Edition. By Biohabd Lownsbs, Average Adjuster. Aui£or 
of *<The Law of Marine Insurance," &c. Royal 8vo. 188S. 1/. 10«. 

" The book is one whidi ahowe a mastery of its sabject."'-&>2itfitor*' Journal. 

" The author has watked in with that skill vhich has given him his rapatation the 
xeoent cases which are by no means easy to deal with, and present dtfficolties to the 
lawyer."— Late Times. 

** It may be confldentlv asserted that, whether for the purposes of the adjuster or 
the lawyer, Mr. Lownder work pro s o nts (in a style which is a model of dear and grace- 
ful English) the most complete store of materials relating to the subject in every par- 
ticular, as well as an ezcelfent exposition of its principles." — Law Quarterly Review, 

BALLOT. — Fitzgerald's Ballot Act.— With an Introduction. Forming 
a Guide to the Procedure at Parliamentary and Municipal Elections. 
Second Edition. By Gebaij) A. B. Fxtzobbau}, Esq., Banister- 
at-Law Fcap. 8ro. 1876. 5«. 6^^. 

BANKING.— Walker's Treatise on Banking Law. — Second Edition* 
By J. D. Wai^ebb, Esq., Barrister-at-Law. Demy 8to. 1886. 16«. 

BANKRUPTCY.— Chitt/s Index, Vol. I.— Fufo "Digests." 

Lawrance's Precedents of Deeds of Arrangement between 
Debtors and their Creditors ; including Forms of Besolutions for 
Compositions and Schemes of Arrangement under the Bankruptcy 
Act, 1883. Third Edition. With Introductoir Chapters ; also the 
Deeds of Arrangement Act, 1887, with Notes. JBy C W. Lawbanob, 
Esq., Barrister-at-Law. 8vo. 1888. la.M. 

** The new edition of Hr. Lawrance's work is as oondse, praetioal, and reliatde as its 
IiredeoessoFB."~I«w Timea, Feb. 11, 1888. 

Williams' Law and Practice in Bankruptcy.— Comprising the 
Bankruptcy Acts, 1883 to 1890, the Bankruptcy Rules, 1886, 1890, 
the Debtors Acts, 1869, 1878, the Bankruptcy (Discharge and Closure) 
Act, 1887, and the Deeds of Arrangement Act, 1887. By the Hon. 
Sir RoLAKO VAxroHAN WiLLiAXS, one of the Justices of Her Majesty's 
High Court of Justice. Fifth Edition. By Edwabd Wu. Hanskll, 
Esq., Barrister-at-Law. Boy. 8to. 1891. 26«. 

** Almost indispensable to the general practitioner." — Law Gazette^ April 88, 1891. 

"Hr. HanspJl has done his editorial work with evident oare and indnstay." — Law 
Tinust May 2, 1891. 

BILLS OF EXCHANGE.— Chalmers' Diciest of the Law of Bills 
of Exchange, Promissory Notes, Cheques and Negotiable 
Securities. Fourth Edition. By His Honour Judge Chalxbbs, 
Draughtsman of the Bills of Exchange Act, 1882, &o. Demy 8vo. 

(In thepresa.) 
** This ezoellent work is nniqne. As a statement and explanation of the law, it wili 
be f oond singularly xiaeixil."—8oUeUora^ Journal. 

BILLS OF SALE.— Fithian's Bills of Sale Acts, 1878 and 1882. 
With an Introduction and Explanatory Notes, together with an 
Appendix of Precedents, Rules of Court, Forms, and Statutes. 
Second Edition. By Edwabd Wzluak FimcAir, Esq., Barrister-at- 
Law. Boyal 12mo. 1884. 6«. 

BOOK-KEEPINQ.— Matthew Hale's System of Book-keeping for 
Solicitors, containing a lost of all Books necessary, with a compie- 
hensiYe description of their objects and uses for the purpose of 
Drawing Bills of Costs and the rendering of Cash Acooimts to clients ; 
also showing how to ascertain Profits deriyed from the business ; with 
an Appendix. Demy 8vo. 1884. 6«. 6d. 

« We think this is hj far the most sensible, nsefnl, praetioal little work on solioitoxs' 

book-keepiiiff that we have Been."~£aw Stnintt^ JoumaL 

%* AU standard Zaw Work$ wt kfpt in Stocky in ktw caffimd other biHH^ngt. 
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BRITISH GUIANA.— Pound's Supplement to "The Magisterial 

. Law of British Guiana'' published in 1877. With a combined 

Index to both works. By Alfred John Ponin), Barrister-at-Law, 

and formerly a Stipendiary Magistrate in and for the Colony of 

British Guiana. Demy 8yo. 1888. Nst, 21. lOt. 

BUILDING SOCIETIES.— Wurtzbur^ on Building Societies.— 
The Acts relating to Building Societies, comprising the Act of 1836 
and the Building Societies Acts, 1874, 1875, 1877, and 1884, and the 
Treasury Kegulations, 1884 ; with an Introduction, copious Notes, 
and Precedents of Rules and Assurances. By E. A. Wubtzbubo, 
i^., Barrister-at-Law. Royal 12mo. 1886. 7». M. 

" The work presents in brief, dear, and oonvenient form the whole law idating to 
Building Societies." 

CANALS.— Webster's Law Relating to Canals : Comprising a Trea- 
tise on Navigable Rivers and Canals, together with the Procedure 
and Practice in Private Bill Legislation ; with a coloured Hap of the 
existing Canals and Navigations in England and Wales. By Kobebx 
G. Wbbsteb, M.P., Barrister-at-Law. Demy 8vo. 1885. 1/. U, 
Street. — Vide ** Company Law." 
CARRIERS.— Carver's Treatise on the Law relating to the Car- 
riage of Goods by Sea. — Second Edition. By Thoxab Gilbbbi 
Cabyeb, Esq., Barrister-at-Law. Royal 8vo. 1891. 1/. 12«. 

** A. careful and aocurate treatise."— Xiiw Quarterlg Review. 
Macnamara's Law of Carriers. — A Digest of the Law of Carriers 
of Goods and Passengers by Land and Internal Navigation, including 
the Railway and Canal Traffic Act, 1888.— By Wai/feb Hbnbt 
Macnajcaba, of the Inner Temple, Barrister-at-Law, Registrar to 
the Railway Commission. Royal 8vo. 1888. 1/. 8«. 

*' Jdr. Macnamara seems to have done his work soundly and industriously, and to 
have produced a book vhich will be useful to practitioners in a lai^ class of oases.*' — 
Saturday Revinc, June 16, 1889. 
** A complete epitome of the law relating to carriers of every class." — Railway Preu. 
"We cordially approve of the general plan and execution of this work. .... The 
general arrangement of the book is good.^' — Solieitor^ Journal^ Mardi 9, 188B. 

** Should find a place in the library of all railway men. The work is written in a terse, 
dear style, and is well arranged for speedy reference."— AaiZtmsy Ketes, Dec. 8, 1888. 

CHAMBER PRACTICE.— Archibald's Practice at Judges' Cham- 
bers and in the District Registries in the Queen's Bench 
Division, High Court of Justice ; with Forms of SommonaeB and 
Orders. Second Edition. By W. F. A. Asohibaij), Esq., Bar- 
rister-at-Law, and P. E. Vizabd, of the Summons and Oraer De- 
partment, Boyal Courts of Jn^tioe. Boyal 12mo. 1886. 15«. 
CHANCERY, and Vide »« Equity." 

Daniell's Chancery Practice. — The Practice of the Chanceiy Division 
of the High Court of Justice and on appeal therefrom. Sixth Edit. 
By L. Fnoj), E. C. Dxtkv, andT. Ribton, assisted hy W. H. Upjohn, 
Barristers- at-Law. 2 vols, in 3 parts. Demy 8vo. 1882-84. 6/. 6«. 

Daniell's Forms and Precedents of Proceedings in the Chancery 
Division of the High Court of Justice and on Appeal there- 
from. Fourth Edition. With Summaries of the Kules of the 
Supreme Court, Practical Notes and Bef erenoes to the Sixth Edition of 
"Daniell's Chancery Practice." By Chablss Bububt, B.A. Oxon., a 
Chief Clerk of the ELon. Mr. Justice Chitty. Boyal 8yo. 1885. TiAOt. 

Morgan's Chancery Acts and Orders. — The Statutes, Rules of 
Court and General Orders rdating to the Ptaotioe and Jurisdiction 
of the Chanceiy Division of tne High Court of Justice and the Court 
of Appeal. With Copious Notes. Sixth Edition. By the Right 
Hon. Gbobqb Osbobnb Moboait, one of Her Majesty's Uonnsel, and 
E. A. WuBTZBUBO, Barrister-at-Law. Royal 8yo. 1885. 1/. 10«. 

\* AU ttandardLaw JFbrkt ars kepi m Stoek^ in lawealfand oih$r bindmgt. 
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OHAtiCERY— continued. 

Peel's Chancery Actions. — A Ck>noifle Treatise on the Practice and 
Procedure in Ohance^ Actions under the Rules of the Sapreme 
Court, 1883. Third Edition. Bj Stdnet Peel, Esqf, Barrister- 
at-Law. Demy 8yo. 1883. 89. 6d. 

CHARITABLE TRUSTS.— MItcheson's Charitable Trusts.— The 
Jurisdiction of the Charity Commission ; being the Acts conferring 
such jurisdiction, 1853 — 1883, with Introductory Essays and Notes 
on the Sections. By Richasd EninTND Mitchbson, Esq., Barrister- 
at-Law. Demy 8yo.. 1887. 18tf. 

" A very neat and aernoeable hand-book of the Law of the Oiarity Gommiidonen.*' 

—Law Journal. 

CHARTER PARTI ES.-Carver,— r«fo "Carriers." Wood.— Ftrf* 
"Mercantile Law." 

CIVIL ENGINEERS.— Macassey and Strahan's Law relating to 
Civil Engineers, Architects and Contractors.— Primarily in- 
tended for their own use. By L. Liyxngston Macabsiey and J. A. 
Stbahav, Esqrs., Bamsters-at-Law. Demy 8yo. 1890. lOa. 6d, 

COAL MINES.— Chishoim's Manual of the Coal Mines Regulation 
ACT, 1887. — With Introduction, Explanato^ and Practical Notes 
and References to Decisions in England and Scotland, Appendix of 
Authorized Forms, Particulars as to Examinations for Certificates, &c. , 
and a copious Lidex. By John C. Chibhouc, Secretary to the Midland 
and East Lothian Coalmasters' Association. Demy 8yo. 1888. 7s. 6d, 

COLLISIONS. — Marsden's Treatise on the Law of Collisions at 
Sea. — With an Appendix containing Extracts from the Merchant 
Shipping Acts, the Litemational Regulations for preventing Col- 
lisions at Sea ; and local Rules for the same purpose in force in the 
Thames, the Mersey, and elsewhere. By Reqinau) G. Massdbn, 
Esq., Barrister-at-Law. Third Edition. By the Author and the 
Hon. J. W. Mansfield, Barrister-at-Law. Demy8Y0. 1891. II. 6t. 

COMMERCIAL LAW.— The French Code of Commerce and 
most usual Commercial Laws. — With a Theoretical and Practical 
Commentary, and a Compendium of the Judicial Organization and 
of the Course of Procedure before the Tribunals of Commerce ; to- 
gether with the text of the law ; the most recent decisions, and a 
glossary of French judicial terms. By L. Goiband, Licenoi6 en 
droit. Demy 8yo. 1880. 21. 2s. 

COMMON LAW.— Ball's Short Digest of the Common Law; being 

the Principles of Torts and Contracts. Chiefly founded upon the Worlu 

of Addison, with niustrative Cases, for the use of Students. By W. 

Edkuni) Ball, LL.B., Barrister-at-Law. Demy 8yo. 1880. 16<. 

Chitty's Archbold's Practice of the Queen's Bench Division of 

the High Court of Justice and on Appeal therefrom to the 

Court of Appeal and House of Lords in Civil Proceedings. 

Fourteenth edition. By Thoicas Willes Cihtty, assisted by J. St. 

L. Leslie, Barristers-at-Law. 2 vols. DemySvo. 1885. Zl.lZs.Qd. 

Napier's Concise Practice of the Queen's Bench and Chancery 

Divisions and of the Court of Appeal, with an Appendix A 

Questions on the Practice, and intended for the use of Students. By 

T. Batsman Napieb, Esq., Barrister-at-Law. Demy 8yo. 1384. 10«. 

Shirley. — Vide " Leading Cases." 

Smith's Manual of Common Law. — For Practitioners and Students. 

Corapising the Fundamental Principles, with useful Practical Rules 

and Decisions. By Josiah W. Sxith, B.C.L., Q.C. Tenth Edition. 

By J. Tbttbtbax, LL.M., Esq., Barrister-at-Law. 12mo. 1887. 14«. 

Chitty's Forms.— Vide •* Forms." 

%* AU eUmdmrdLaw Worke are kept in Stock, in law ca^ and other bindings. 
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COMMON LAYf^aoHtinued. 

Fisher's Digest of Reported Decisions in all the Courts, with 

a Selection from the Irish ; and referenoes to the Statutes, Roles 

and Orders of Courts from 1756 to 1883. Compiled and arranged by 

JoHir Mewb, assisted by C. M. Chafxait, Habbt H. W. Spabhax and 

A. H. ToBD, Barristers-at-Law. In 7 vols. ttoyalSvo. 1884. 12^. 12«. 

Mews' Consolidated Dicest of all the Reports in all the Courts, 

for the years 1 884-88, inclusive. By John Mewb, Barrister-at- 

Law. Boyal 8to. 1889. 1/. lit. 6d. 

The Annual Diffest for 1889 and 1890. By John Mewb. £aeh,l5s, 

%* The above wous bring Fisher's Common Law and Chitty's Equity 

DigMts down to end of 1890. 
COMMONS AND IN CLOSURES.— Chambers' Digest of the Law 
relating to Commons and Open Spaces, incln£ng Public Parks 
and Recreation G^unds. By Gbobob F. Chakbkbs, Esq., Bairister- 
at-Law. Imperial 8yo. 1877. 6«. 6d. 

COMPANY LAW.— Hamilton's Manual of Company Law: For 
Directors and Promoters. Being a Treatise upon the nature of 
. Tradinff Corporations, the Rights, Duties, and Liabilities of IHreo- 
tors and Promoters (including their Liabilities under the Directors 
Liability Act, 1890), the Appointment and Removal of Directors, the 
Powers of Directors, and we Law of Ultra Vires. By Willzajc 
Fbbdbbick HAim/roN, LL.D. (Lend.), assisted by Kbnnasd Golbobnb 
MsroAiJ^M.A.,E6qrs.,BarriBters-at-Law. DemySvo. 1891. 12«.6<i. 
" The work ia executed throughout with ffreat cue and aocuncy .... may be safdy 
reoomxnended as a most uaeful manual of the law with whidi it deals.* '—Law Gazette. 
Palmer's Private Companies, their Formation and Advantages; 
hemg a Concise Popular Statement of the Mode of Converting a Busi- 
ness mto a Private Company, and the Benefit of so doinff. With Notes 
on** Single Ship Companies." Eighth Edition. By F. B. Paucsb, 
Esq., Barrister-at-Law. 12mo. 1890. Net 28, 

Palmer. — Vide ** Conveyancing" and "Winding-up." 
Palmer's Shareholders' and Directors' Legal Companion. — A 
Manual of Every-day Law and Practice for Promoters, Shareholders, 
Directors, Secretaries, Creditors and Solicitors of Companies under 
the Companies Acts, 1862 to 1890; with an Appendix on the Con- 
version of Business Concerns into Private Companies, and on the 
Directors Liability Act, 1890. 11th edit. By F. B. Paimeb, Esq., 
Bairister-at-Law.- 12mo. 1890. Net, 2«. 6d. 

Street's Law relating to Public Statutory Undertaking's i com- 
prising Bailway Companies, Water, G«s, and Canal Companies, Har- 
bours, Docks, &c. , with special reference to Modem Decisions. By J. 
BA]anKLDSTB]SBT,Esq., Barrister-at-Law. Demy8vo. 1890. lOe. 6d. 
** This book containa in a small compass a large amount of useful infonnation : its 
style is clear and its anangement good."Solicitora' JoumaJ, November 1, 1880. 

Thrlng.— ri(/# *«J<Snt Stocks." 
COMPENSATION.->Cripps' Treatise on the Principles of the 
Law of Compensation. Second Edition. By C. A. Cbifps, Esq., 
Banister-at-Law. Demy 8vo. 1884. 16«. 

COMPOSITION DEEDS.— Lawrance.— FW* "Bankruptcy." 
CONTINGENT REMAINDERS.-An Epitome of Fearne on 
Contingent Remainders and Executory Devises. Intended 
for the Use of Students. By TV. M. 0. Post 8vo. 1878. %$, 6d, 
CONTRACTS.— Addison on Contracts. Being a Treatise on the 
Law of Contracts. Eighth Edition. By Hoiugb Sxitr, Esq., 
Barrister-at-Law. Boyal 8vo. 1883. 2/. 10«. 

"To the piesent edttor must be given all intaise whieh untiring industry and in- 
telligent researdi can eommand."— Zaw Timet. 

** A satisf aetoiy ruide to the vast storehouse of decisions on contract law." Sol, Jomr. 
*«* AU eUmdarmLaw Werke are kepi in Stock, in law ealf and other bindinge. 
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CONTRACTS— eoniinued. 
Fry. — Vide '^SpeoLfio Performanoe." 

Leake on Contracts. — ^An Elementair Digest of the Law of Con- 
tracts. By Stsfhss Mabtzh Lbake, Barrister-at-Law. Demy 8vo. 
1878. II, 18*. 

Pollock's Principles of Contract.— Being a TreatiBe on the Oeneral 
Principles relatng to the Validitj of Agreements in the Law of 
England. Fifth Edition, with a new Chapter. By Sir Fbedebzok 
Pollock, Bart., Barrister-at-Law, Professor of Common Law in 
the Inns of Court, &o. Demy8vo. 1889. . li.Ss. 

" The reputation of the book stands so hig'h that it is only neoeaaaryto annouoce the 
publication of the fifth edition, adding tiiat the work has been thoroughly revised."-' 
Law Joumalf Dec. 14, 1889. 

Smith's Law of Contracts.— Eighth Edition. By V. T. Thoxpson, 
Esq., Barrister-at-Law. Demy 8to. 1885. 1/. It, 

CONVEYANCING.— Dart.— Fufo " Vendors and Purchasers." 

Greenwood's Manual of Conveyancing. — A Manual of the 
Ptactioe of Conveyancing, showing the present Practice relating to 
the daily routine of Conyeyancing in Solicitors' Offices. To which 
are added Concise Common Forms and Precedents in Conveyancing. 
Eighth Edition. Edited by Hasbt Gbbenwood, M. A., LL.D., Esq., 
Barrister-at-Law. Demy 8yo. 1891. 16«. 

" That this work has reached its eighth edition is sufficient eyldenoe of the fact that 
it is one of those books which no lawyer's bookshelf should be without. Beoent Acts 
have necessitated several changes which have been carried out, and cases are cited up 
to date. The book is a complete guide to Conveyancing, and, though the author says 
that it is intended for students and articled and other derks, we can fearlessly assert 
that those who woidd perhaps consider it an insult to be mistaken for students will 
find in it very mudi thieit is useful. T^e Table of Preoedents could nol^ we imagine, 
be made more complete than it is. Where and how the author obtained his inf onnation 
is a perfect puzzle to us, and no conceivable state of affairs seems to have been left 
unprovided for." — Law Oojtetlej December 4, 1890. 

** We idiould like to see it placed bv his principal in the hands of every artided derk. 
One of the most useful practical works we have ever seen.*'— Law Student^ Journal. 

Morris's Patents Conveyancing. — Being a GoUeotion of Preoedents 
in Conveyancing in relation to Letters Patent for Liventions. 
Arranged as foUows: — Common Forms, Agreements, Assignments, 
Mort^iges, Special Clauses, Licences, Hiscellaneous ; Statut^, Rules, 
&c. l^th Dissertations and Copious Notes on the Law and Prac- 
tice. By BoBEBT MoBBis, M.A., Barrister-at-Law. Koyal8vo. 

1887. U. 68. 

" Contains valuable dissertations, and useful notes on the subject with whidi it 

deals We think it would be difficult to suggest a f onn which is not to be met 

with or capable of being prepared from the book before us. To those whose business 
lies in the direction of letters patent and inventions it will be found of great senrice. . . . 
Mr. Moxris* fonns seem to us to be wdl selected, well arranged, and thoroughly prao- 
tacal."— I>av Tiwus. 

Palmer's Company Precedents. — For use in relation to Companies 
subject to the Companies Acts, 1862 to 1890. Arrangidd as 
follows: — Promoters, Prospectus, Agreements, Memoranda and 
Articles of Association, BesolutiDns, Notices, Certificates, Private 
Companies, Power of Attorn^, Debentures and Debenture Stock, 

' Petitions, Writs, Pleadings, Judgments and Orders, Beconstmc'- 
tion, Amalg^amation, Anangements, Special Acts, Provisional 
Orders, Winding-up. With Copious Notes and an Appendix oon- 
taining the Acts and Rules. Fifth Edition. By Francib Bs^ttfobt 
Palmbb, assisted by Chabueb Hagnaqhten, Esqrs., Baiiisters-at- 
Law. Royal 8vo. 1891. U. let. 

*' No company lawyer can afford to be without it,"~~Law Journal^ April 26, 1891. 

** As regards company drafting'— es we remarked on a former ooeasicm— it is un- 
rivalled.*'— Xow TYSIM. 

%* AU 9Um4ardLttW Wbrkt mre k&pt in Stoek^ m law caff and oth^r hmdmg$. 
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CONVEYANCI NQ— «>n<mu«rf. 
Prideaux's Precedents in Conveyancing— With DissertationB on 
its Law and Practioe. Fouiteenth Edition. By Fbedebick Pbi- 
DEJLUZ, late Professor of the Law of Keal and Personal Property to 
the Inns of Court, and John Whitooicbb, Esqrs., Barristers-at-Law. 
2 vols. Royal 8vo. 1889. 3/. 10«. 

" The most tuefid work out on Ckmyeyancixig.'* — Law Journal. 
** This work is accarate, oondfle, dear, and comprehensiye in eoope, and we know of 
no treatise iii>on oonTeyandng whidi is so generallj naefol to the practitioner." — Law 
Times. 

Turner's Duties of Solicitor to Client as to Partnership Agree- 
ments, Leases, Settlements, and Wills. — By Edwabd F. 
TrmxTERy Solicitor, Lectnrer on Real Property and Conveyancing, 
Author of ** The Duties of Solicitor to Client as to Sales, Purchases, 
and Mortgages of Land." (Published by permission of the Council 
of the Incorporated Law Society.) Demy 8vo. 1884. 10*. 6rf. 

" The work haa our full approval, and will, we think, be fonnd a valuable addition 
to the student's library." — Late StudenW Journal. 

CONVICTIONS.— Paley's Law and Practice of Summary Con- 
victions under the Summary Jurisdiction Acts, 1848 and 
1879; including Proceedings preliminary and subsequent to Con- 
victions, and the responsibility of convicting Magistrates and their 
Officers, with Forms. Sixth Edition. By W, H. Macnaxaba, Esq., 
Barrister-at-Law. Demy 8vo. 1879. 1/. At. 

COPYRIGHT.— Slater's Law relating to Copyright and Trade 
Marks, treated more particularly with Reference to Infringe- 
ment ; forming a Digest of the more important English and Ameri- 
can decisions, together with the Practice of the English Courts, &c. 
By John Hebbebt Slates, Esq., Barrister-at-Law. 8vo. 1884. 18«. 

CORONERS.— Jervis on the Office and Duties of Coroners.— 

The Coroners Act, 1887. With Forms and Precedents. By R. E. 

Melbheikeb, Esq., Barrister-at>Law. Being the Fifth Edition of 

** Jervis on Coroners." Post 8vo. 1888. 10*. 6d. 

"The pretsent edition will hold the place of that occupied by its predecessors, and 

will continue to be the standard work on tlie subject.*' — /xtw Times. 

COSTS.— Morgan and Wurtzburg's Treatise on the Law of Costs 
in the Chancery Division. — Second Edition. With Forms and 
Precedents. By line Kt. Hon. Geobgs Osbobne Moboan, Q.C., and 
E. A. WuBTZBUBO, Esq., Barrister-at-Law. Demy8vo. 1882. 1/. 10«. 

Summerhays and Toogood's Precedents of Bills of Costs in 
the Chancery, Queen's Bench, Probate, Divorce and Ad- 
miralty Divisions of the High Court of Justice; in Conveyancing; 
the Crown Office ; Bankruptcy ; Lunacy ; Arbitration under the 
Lands Clauses Consolidation Act ; the Mayor^s Court, London ; the 
County Courts ; the Privy Council ; and on fusing Besiduary and 
Succession Accounts ; with Scales of Allowances and Court Fees ; 
Rules of Court relating to Costs ; Forms of Affidavits of Increase, 
and of Objections to Taxation. By Wv. Fjllsjl Suiocebhats, 
and Thobnton Toogood, Solicitors. Sixth Edition. By Thobnton 
ToooooD, Solicitor. Boyal 8vo. 1889. 1/. 8«. 

Summerhays and Toogood's Precedents of Bills of Costs in 
the County Courts. Soyal8vo. 1889. 6». 

Scott's Costs in the High Court of Justice and other Courts. 
Fourth Edition. By John Soott, of the Lmer Temple, Esq., 
Barrister-at-Law. Demy 8vo. 1880. 1/. 6s. 

Webster's Parliamentary Costs. — Private Bills, Election Petitions, 
Appeals, House of Lords. Fourth Edition. By C. OAVAirAaH, Esq., 
Barrister-at-Law. PoetSvo. 1881. 20«. 

\* All ttandardZaw Works are kepi in Stock, in law calf and other Hndin^s. 
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COUNTY COUNCILS.— Bazalgette and Humphreys, Chambers. 
— Vide ''Local and Municipal Goyemment.'' 

COUNTY COURTS.— Pitt-Lewis' County Court Practice.— A 
Complete Practice of the County Courts, including that in Admiralty 
and 0ankrupt<^, embodying the County Courts Act, 1888, and other 
existing Acts, Rules, Forms and Costs, with Full Alphabetical Index 
to Official Forms, Additional Forms and General Index. Fourth 
Edition. With Supplementary Volume containing the New Windinq- 
T7P Peactice. By G. Pitt-Ijewis, Esq., Q.O., M.P., Recorder of 
Poole. 3 vols. BemySvo. 1890-91. 2/. 10«. 

%* The Supplement sold separately, 7«. 6<i. 

" A complete practioe of the County Courts."— Law Journal, March 22, 1890. 
'* The present edition of this work fully maintains its reputation as the standard 
Comity Court Practioe."— 5^2icitor«' Journal, March 29, 1890. 

Pitt-Lewis' County Courts Act, 1888.— With Introduction, Tabular 
Indices to consolidated Legislation, Notes, and an Index to the Act. 
Second Edition. By Gsoeqb Pitt-Lswis, Esq., Q.C., Author of '*A 
Complete Practice of the County Courts." Imperial 8yo. 1889. 5«. 
%• The above, with The County Court Eulbs, 1889. Official 
copy. Zimp binding, lOs. ^d, 

Summerhays and Toogood. — r«fo**Co8ts." 

COVENANTS.— Hamilton's Law of Covenants. — A Concise Treatise 

on the Law of Coyenants. By G-. Baldwin Hakh/ton, of the Inner 

Temple, Esq., Barrister-at-Law. Demy Syo. 1888. Is, 6d, 

** A handy yolnme written with deameas, intelligenoe, and aocnracy, and will be 

uefnl to the profession." — Law THmea. 

CRIMINAL LAW. — Archbold's Pleading and Evidence in Criminal 
Cases. — ^With the Statutes, Precedents of Indictments, &c., and the 
Evidence necessary to support them. Twentieth Edition. By 
WiLLiAX Bbuob, Esq., Stipendiary Magistrate for the Borough of 
Leeds. Royal l2mo. 1886. 1/. 11«. ed. 

Mews' Digest of Cases relating to Criminal Law from 1756 to 
1883, inclusive. — By John Mewb, assisted by C. M. Chafxan, 
Habbt H. W. Spashax, and A. H. Todd, Bbrristers-at-Law. Koyal 
8vo. 1884. IL U. 

Phillips* Comparative Criminal Jurisprudence. — Vol. I. Penal 
Law. Vol. li. Criminal Procedure. By H. A. D. Phillips, Bengal 
Civil Service. 2 vols. Demy 8vo. 1889. U. 4«. 

Roscoe's Digest of the Law of Evidence in Criminal Cases. — 

Eleventh Edition. By Horaoe Siotb and Gilbbbt Gbobob Kien- 

NBDT, Esqrs., Metropohtan Magistrates. Demy 8vo. 1890. 1/. 1 U. 6d. 

** To the arimlnal lawyer it is his guide, philosopher and friend. What Boocoe says 

moat jndgea will accept without question. . . . Everv addition has been made necessary 

to make the digest efficient, accurate, and complete.^'— Law Timet. 

Russell's Treatise on Crimes and Misdemeanors. — ^Fifth Edi- 
tion. By Sakxtel Pbentiob, Esq., one of Her Majesty's Counsel, 
3 vols. Royal 8vo. 1877. 6/. I5t. 6d. 

'* What better Digest of Criminal Iaw aould we possibly hope for than * Bussell on 
Grimes' !" — Sir Jatnes JHUj'ame* Stephen's Speech on Cod\fieation. 

Shirley's Sketch of the Criminal Law.— By "W. S. Shiblbt, Esq., 

Bamster-at-Law. Second Edition. By Chables Stephen Hunteb, 

Esq., Barrister-at'Law. Demy 8vo. 1889. 7*. 6d, 

Am a primary introduction to Criminal Law, it will be found very aoo^table to 

students."— ZiOMF Students* Journal. 

Shirley.— F«fo ** Leading Cases." Thrlng.— Fwi^ "Navy." 
%* AU itandard Law Works are kept in Stocky in law calf and other bindings. 
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DECISIONS OF SIR GEORGE J ESS EL— Peter's Analysis and 
Digest of the Decisions of Sir George Jessel ; with Notes, &c. 
By Apslsy Petbe Feteb, Solicitor. Demy Svo. 1883. 16«. 

D I ART.— Lawyer's Companion (The), Diary, and Law Directory 
for 1891. — For the use of the Legal Profession, Pablic Gommiiiies, 
Justices, Iferohants, Estate Agents, Auctioneers, &c., &o. Edited 
by J. Tbustsaic, LL.M., of Linoohi's Inn, Barrister-at-Law ; and 
contains Tables of Costs in Gonveyancing, &c. ; Monthly Diary of 
County, Local Goyemment, and Parish Business ; Oaths in Supreme 
Court ; Summary of Legislation of 1890 ; Alphabetical Lidex to the 
Practical Statutes ; a Copious Table of Stamp Duties ; Legal "Hme, 
Literest, Discount, Income, Wages and other Tables ; Probate, 
Legacy and Succession Duties ; and a yariety of matters of practical 
utiuty : together with a complete List of the English Bar, and London 
and Coxmtry Solicitors, with date of admission and appointments. 
PuBLiSRED Anituallt. Forty-fif th Issuc. 1891. {Pub. about Nov. I.) 
Issued in the following forms, octayo size, strongly bound in cloth : — 

1. Two days on a page, plain bs.Od^ 

2. The aboye, iNTEBUEAyED for Attendancbs . . . .70 

3. Two days on a page, ruled, with or without money columns . 5 6 

4. The aboye, with money columns, zNTSBLBAyED for Attendaitoes . 8 

5. Whole page for each day, plain 7 6 

6. The aboye, inteblbated for Attendances . . . .96 

7. Whole page for each day, ruled, with or without money columns 8 6 

8. The aboye, nrrsBLEAyxD for ATTEzn)ANCBS . . . 10 6 

9. Three days on a page, ruled blue lines, without money columns . 6 

The Diary contains memoranda of Legal JBuHneM throughout the Tear. 

** Contains all the information which oould be looked for in such a work, and gires it 
in a most convenient form and very completely."— Solicitors* Journal. 

" The * Lawyer's Companion and Diary ' is a book that ought to be in the posseflnon 
of every lawyer, and of ever^ man of bosineas." 

" The * Lawyer's Compamou ' is, indeed, what it is called, forit oombines evexythinff 
required for reference in the lawyer's office."— Xato Times. 

" The practitioner wiU JBnd in these pagra, not only aU that he might reasonably 
expect to find, but a great deal more."— Law Journal, December 6. 1890. 

"It should be in the hands of all members of both branches of the jitoteBaum." — 
Law OatetUt^ November 27, 1890. 

" The thousand and one things that one needs constantly to know and yet can never 
remember, will be found handily arranged for immediate reference."— Atrnp Court. 

** This legal Whitaker is a noble work, and no lawver has any right to want to Imow 
anything — except law, which it would not tell Yvan."— Saturday Review. 

DICTIONARY.— The Pocket Law Lexicon.— Explaming Technical 
Words, Phrases and Maxims of the English, Scotch and Roman Law, 
to which is added a complete List of Law Reports, with their Abbre- 
viations. Second Edition, Enlarged. By Hbnbt G. Ra^wbon, Esq., 
Barrister-at-Law. Fcap. Svo. 1884. 6t. 6d. 

** A wonderful little legal Dictionary."— 7ff<f«niiattr'« Law Students^ Journal. 

" A very handy, complete, and useful littie work.."— Saturday Beviete. 

Wharton's Law Lexicon.— Forming anEpitomeof the Law of Eng- 
land, and containing full Explanations of the Technical Tenns acd 
Phrases thereof, both Ancient and Modem; including the various 
Le^l Terms used in Commercial Business. Together with a Trans- 
lation of the Latin Law Maxims and selected Tities from the Civil, 
Scotch and Indian Law. Kinth Edition. By J. M. Lslt, Esq., 
Barrister-at-Law. Super-royal Svo. {In preparation.) 

** On almost every point both student and practitioner can gather information from 
this invaluable book, which ought to be in every lawyer's office."— tftiwm'* Law Notes. 

** One of the first books which every articled derk and bar atadoit should procure." 
•—Law Students* Journal. 

** Ab it now stands the Lexicon contains all it need contain, and to those who valua 
such a work it is made more valuable still."— Za«0 Ttmet. 

" Edited with industry, learning, and judgment."— AUurda^ Seview. 

*»* AU itandard Law WorJu are kept in Stock, in law ealf and other bindin^t. 
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DIGESTS.— Chitty's Index to all the Reported Cases decided in the 
several Oourts of Equity in England, the Privy Council, and the 
House of Lords, with a selection of Lrish Cases, on or relating to the 
Principles, Pleading, and Practice of Equity and Bankruptcy from 
the earliest period. Fourth Edition. Wholly Revised, Re- classified, 
and brought down to the End of 1883. By "ELesvy Edwasd Hibst, 
Barrister-at-Law. Complete in 9 vols. Roy. 8vo. 1883-89. 12^. I2s. 

V The volumes sold separately; Vols. I., II., IIL, V., VI., VIL and 
Vin. £ach, U. lis. 6d. Vol. IV., 21. 2s. Vol. IX., Names of 
Cases, 1/. Is. 

" A work indispeniHtble to every bookcase in Lincoln's Jnn.^—Ldw Quarterly Review, 
January, 1890. 

** The practitioner can hardly afford to do without such a weapon as Mr. Hirst 
■applies, because if he does not use it inrobably his opponent will." — J^ate Journal. 

** On the whole the work is thoroughly well done. The laborious care bestowed 
upon the fourth edition of * Chitty * deserves all praise."— Zau; Quarterly Review. 

" We think that we owe it to Mr. Hirst to say that on each occ^on when a volume 
of his book comes before us we exert some diligence to try and find an omission in it, 
and we apply tests which are generally successful with ordmary text-writers, but not so 
with Mr. Hirst. At present we have not been able to find a flaw in his armour. We 
conclude, therefore, that heis an unusually accurate and dili^nt compiler." — Law Times. 

" Mr. Hirst has done his work with conspicuous abihty and industry, and it is 
almost unnecessary to add that the modem coses are digested with the perspicuity and 
conciseness which have always been features of Chitty's Equity Jn^ex.*— Law Journal. 

Dale and Lehmann's Digest of Cases, Overruled, Not Followed. 

Disapproved, Approved, Distinguished, Commented on and 

specially considered in the English Courts from the Year 

1 /56 to 1 886 i ncl usive, arranged according to alphabetical order of 

their subjects ; together with Extracts from the Judgments delivered 

thereon, and a complete Index of the Cases, in which are included 

all Cases reversed from the year 1 856. By Chas. Wm. Mitcalfe Dale, 

and Rudolf Chambebs Lehkann, assisted bj Chas. H. L. Neish, and 

Hebbebt H. Crnr.T), Bairisters-at-Law. Boyal 8vo. 1887. 21. IQs. 

(Forms a Supplement to Chitty* s Equity Index and Fisher^ s Common Law Dig.) 

" One of the best works of reference tabe found in any library." — Law THmes. 

** The work has been carefully executed, and is likely to be of much service to the 

practitioner." — Solicitors* Journal. 

"So far as we have tested the work, it seems very well done, and the medianical 
execution is excellent. As for the utility of euch a book as this, it is too obvious to be 
enlarged upon. One could wish that there had been a ' Dale & Lehmann' some years 
sooner." — lmw Quarterly Review. 

<* The book is divided into two parts, the first consisting of an alphabetical index of 
the cases contained in the Digest presented in a tabular form, showfiig at a glance how, 
where, and by what Judges Ijiey have been considered. The second portion of the book 
comprises the Digest itself, and bears marks of the great labour and researdi bestowed 
upon it by the compilers." — Law Journal. 

Fisher's Digest of the Reported Decisions of the Courts of 
Common Law, Bankruptcy, Probate, Admiralty, and Divorce, 
together with a Selection frpm those of the Court of Chancery 
and I rish Cou rts from 1756 to 1883 inclusive. Founded on Fisher^s 
Digest. By J. Mews, assisted b^C. M. Chafmait, H. H. W. Spabhaic, 
and A. H. Todd, Barristers-at-Law. 7 vols. Roy. 8vo. 1884. 12/. 12«. 
" To the common lawyer it is, in our opinion, the most useful work he can possess. 
— Law Times. 

Mews' Consolidated Digest of all the Reports in all the Courts, 
for the Years 1884-88 inclusive. — By John Mews, Barrister-at- 
Law. Royal 8vo. 1889. II. Us. ^d. 
" This work is an indispensable companion to the new edition of Chitty's Digest, 

which ends with 1S33, and also Fisher's Digest ending with the same year The 

work appears to us to be exceedingly well done."— iSo/tct'tora' Journal^ Nov. 8, 18^. 

The Annual Digest for 1889 and 1890. Bjr JohnMkws. Fachj 15*. 
\* The above Works bring Fisher's Common Law and Chitty's Equity 

Digests down to end of 1890. 

%* AH standard Law Works ars kept in Stocky in law ea\f and other bindings. 
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DISCOVERY.— Hare's Treatise on the Discovery of Evidence. — 
Second Edition. By Shbblock Habb, Barrister-at-Law. Post 8vo. 
1877. 12#. 

Sichei and Chance's Discovery. — ^The Law relating to Interroga- 
tories, Production, Inspection of Documents, and Discovery, as well 
in the Superior as in the Inferior Courts, together with an Appendix 
of the Acts, Forms and Orders. By Wai/teb S. Sichel, and Willujc 
Chaitcb, Esqrs., Barristers- at-Law. Demy Svo. 1883. I2t, 

DISTRESS.— Oldham and Foster on the Law of Distress. — A 
Treatise on the Law of Distress, with an Appendix of Forms, Table 
of Statutes, &c. Second Edition. By Abthxtb Oldham and A. La 
Tbobb Fostbb, Esqrs. , Barristers-at- Law. Demy 8yo. 1 889 . 1 8«. 
"This is a uaefol book, becatme it embraces the whole range of the remedf by dis- 
tress, not merely distress for rent, but also for damage /eaaant, tithes, poor and highTray 
rates and taxes, and many other matters." — SolicUors* Journal. 

DISTRICT REGISTRIES.— Archibald.— Ftifo " Chamber Practice." 

DIVORCE.— Browne and Powles' Law and Practice in Divorce 

and Matrimonial Causes. Fifth Edition. By L. D. Powles, Esq., 

Barrister- at-Law. Demy 8vo. 1889. 1/. 6*. 

"The practitioner's standard work on divorce practice.*' — Law Quarterly Jteview. 

** Mr. Powles' edition cites all the necessary information for bringing the book down 

to date, supplies an excellent index, on which he has spent much pains, and maintains 

the position which Browne's Divorce Treatise has held for many years." — JAw JoumeU. 

Winter's Manual of the Law and Practice of Divorce.— By 
Duncan Glebe Winter, Solicitor. (Beprinted from ** The Jurist.") 
Crown 8vo. 1889. Net, 2#. M. 

DOGS. — Lupton's Law relating to Dogs.— By Fbeobbioe Lufton, 

Solicitor. Royal 12mo. 1888. 6«. 

" Within the pages of this work the reader wiU find every subject connected with the 

law relating to dogs touched upon, a&d the information given appears to be both 

ezhaustiye and cozrect."— Xow Times, 

DOMICIL.— Dicey's Le Statut Personnel anglais ou la Loi du 
Domicile. — Ouvrage traduit et complete d'api-^ lee demiers arrets 
des Ooiirs de Justice de Londres, et par la comparaison avec le Code 
Napoleon et les Diverses Legislations du Continent. Par Emilb 
Stocquabt, Ayocat k la Cour d'Appel de Bruxellea. 2 Tomes. 
Demy 8vo. 1887-88. U, 4«. 

EASEMENTS.— Goddard's Treatise on the Law of Easements. — 

Bt John Letboitbn Goddabd, Esq., Barrister-at-Law. Fourth 

Edition. Demy 8vo. 1891. 1/. 1». 

" An indispensable part of the lavnrer's library." — Solidton^ Journal. 

" The book is invaluable : where tne cases are silent the author has taken pains to 

ascertain what the law would be if brought into question.**— Law Journal. 

"Nowhere has the subject been treated so exhaustively, and, we may add, so 
scientifically, as by Mr. Ooddard. We recommend it to the most carefid study of the 
law student, as well as to the library of the practitioner.*'— Lavr Times. 

Innes' Digest of the English Law of Easements. Third Edition. 
By Mr. Justice Innes, lately one of the Judges of Her Majesty's 
High Court of Judicature, Madras. Boyal 12mo. 1884. 6#. 

ECCLESIASTICAL LAW.— Phillimore's Ecclesiastical Law of the 
Church of England. With Supplement. By ^e Right. Hon. Sir 
RoBEBT Pkilldcobb, D.C.L. 2 vols. 8yo. 1873-76. (Published 
at 3/. 7». ed.) JReduced to net, U. 10*. 

ELECTION IN EQUITY.— SerrelPs Equitable Doctrine of 

Election. By Geobob Sebsell, M.A., LL.D., Esq., Barrister-at- 

Law. Royal 12mo. 1891. 7*. 6</. 

" The work is weU executed, and will be of serrice to all who desire to master (he 

doctrine of election." — Law Journal. 

*«* AU standard Law Workt art kept in Stock, in Umo calf and other Hndingt, 
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ELECTIONS.— Loader's The Candidate's and Election Agent's 
Guide; for Parliamentaxjr and Municipal Elections, with an Ap- 
pendix of FonnB and Statutes. By John Loadxe, Esq., Barrister- 
at-Law. Demy 12mo. 1885. It. 6d. 

" The book ia a thoroughly practical onii.^—SoUcitara' Journal. 

Rogers on Elections. — In two parts. 

Part I. BsoiBTBATiOK, including the Practice in Kegistration Appeals ; 
Parliamentary, Municipal, and Local Grovemment ; with Appendices 
of Statutes, Orders in Council, and Forms. Fifteenth Edition. By 
Maubicb Powxll, of the Inner Temple, Esq., Barrister- at-Law. 
Royal 12mo. 1890. 1/. 1». 

" The practitioner will find within these covers everything which he can be expected 
to know, well arranged and carefully stated."— Zraur 27m««, July 12, 1600. 

Part II. Elections and PErmoNS. Parliamentary and Municipal, 
with an Appendix of Statutes and Forms. Fifteenth Edition. In- 
corporating all the Decisions of the Election Judges, with Statutes to 
June, 1886, and a new and exhaustiye Index. By John Cobbib 
Gabteb, and J. S. Sandabs, Esqrs., Barristers-at-Law. Koyal 12mo. 
1886. 1/. U. 

** A very satisfactory treatise on election law .... his chapters on election 
expenses and illegal practices are well arranged, and tersely expressed. The com- 
pleteness and general character of the book as regards the old law are too well known 
to need description." — Solieitor^ Journal. 

ELECTRIC LIGHTING. —Bazalgette and Humphreys. — Fwfe 
"Local and Municipal Government.*' 
Cunynghame's Treatise on the Law of Electric Lighting with 
the Acts of Parliament, and Rules and Orders of the Board of Trade, 
a Model Proyisional Order, and a set of Forms, to which is added a 
Description of the Principal Apparatus used in Electric Lighting, 
with ^lustrations. By Henst Cuntnohahe, Barrister-at-Law. 
Royal 8yo. 1883. 12«. 6d, 

EMPLOYERS' LIABILITY.— Firth's Law relating to the Liability 
of Employers for Injuries suffered by their Servants in the 
course of their Employment.— By T. W. Staflee Fibth, 
Solicitor (The Sir Henry James Prize Essay). Demy 8vo. 1800. 

Net 2s. 6d. 
EQUITY, and Vide CHANCERY. 
Chitty's Index.— r«fd "Digests." 
Mews' Digest.— Firftf "Digests." 
Serrell.— FiVfe "Election in Equity." 

Seton's Forms of Decrees, Judgments, and Orders in the High 

Court of Justice and Courts of Appeal, having especial reference 

to the Chancery Division, with Practical Notes.* Fourth Edition. 

2 vols, in 3. Royal 8vo. 1877—1879. lUduced to net 30«. 

Shearwood's Introduction to the Principles of Equity. By 

Joseph A. Sheaswood, Author of "A Concise Abridgment of Real 

and Personal Prox>erty,"&c., Barrister-at-Law. 8vo. 1885. 6«. 

Smith's Manual of Equity Jurisprudence.— A Manual of Equity 

Jurisprudence for Practitioners and Students, founded on the Worlcs 

of Stonr, Spence, and other writers, comprising the Fundamental 

Principles and the points of Equity ususUly occurring in G^eral 

Practice. By Josiah W. Smith, Q.C. Fourteenth Edition. By J. 

Tbitstbam, LL.M., Esq., Barrister-at-Law. 12mo. 1889. Vis. 6d. 

" Still holds its own as the most Dopular first book of equity jmiflprudeoce, and one 

"which every student must of neceesn^ read." — Law Journal^ September 21, 1889. 

'* It will be found as useful to the practitioner as to the student.'*— Solicitor^ Journal. 

"A book that must very nearly be learnt by heart."— TAe Jurist^ September, 1889. 

** We still t^nk that the studenl of Equity will do well to read the book of the late 

Mr. Josiah Smith, especially now that a new edition has appeared."— Zaw Note*, 

September, 1868. 

\* All stemdardLmo Works are kept in Stock, in law eaff and other bindings. 
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EQU \Tf ^continued. 

Smith's Practical Exposition of the Principles of Equity, illus- 
trated by the Leading DecisionB thereon. For the use of Students 
and Practitioners. Second Edition. Bj H. Abthttb Smith, M.A., 
LL.B., Esq., Barrister-at-Law. Demy Svo. 1888. 21«. 

" This excellent practical ezpoation of the principles of eqoity is a work one can 
well recommend to students either for the bar or the examinations of the Inootporated 
Law Society. It will also be found equally valuable to the busy practitioner. It con- 
tains a mass of information well arranged, and is illustrated by all the leading deci- 
sions. All the legislative changes that have occurred since the publication of the first 
edition have been duly incorporated in the present issue." — Law Times. 

ESTOPPEL— Everest and Strode's Law of Estoppel. By Ljlhcklot 
FiSLDiNQ Eyebsst, and Edmund Stbode, Esqrs., Barriston-at-Law. 
Demy 8vo. 1884. 18*. 

^ A useful repository of the case law on the subject." — Law Journal. 

EXAMINATION GUIDES.— Bedford's Digest of the Preliminary 
Examination Questions in Latin Grammar, Arithmetic, French 
Grammar, History and Geography, with Uie Answers. Second 
Edition. Demy 8yo. 1882. 18t. 

Bedford's Student's Guide to the Ninth Edition of Stephen's 
New Oommentaries on the Laws of England. — Third Edition. 
Demy 870. 1884. 7«. 6d. 

Haynes and Nelham's Honours Examination Digest, comprising 
all the Questions in Conveyancings Equity, Common liaw, Bank- 
ruptcy, Probate, Divorce, Admiralty, and Ecclesiastical Law and 
Practice a<^ked at the Solicitors' Honours Examinations, with Answers 
thereto. By John F. H^tnes, LL.D., and Thomas A. Nxlhah, 
Solicitor (Honours). Demy 8vo. 1883. 16t. 

** Students going in for honoun will find this one to their advantage."— ZaTO Timea, 

Napier's Modern Digest of the Final Examinations; a Modem 
Digest of the Law necessary to he known for the Final Examination 
of the Incorporated Law Society, done into Questions and Answers ; 
and a Guide to a Course of Study for that Examination. By T. 
Batehan Napieb, LL.D., London, of the Inner Temple, Barrister- 
at-Law. Demy 8vo. 1887. 18*. 
" As far as 'we have tested them we have found the cniestions vezy well framed, 
and the answcn to them clear, concise and accurate. If used in the manner that 
Dr. Napier recommends that it should be used, that is, together with the text-books, 
there can be little doubt that it will prove of considerable value to students." — 2%t 
Jurist. 

Napier & Stephenson's Digest of the Subjects of Probate, 
Divorce, Bankruptcy, Admiralty, Ecclesiastical and Criminal 
Law necessary to be known for the Final Examination, done into 
Questions and Answers. With a Preliminary Chapter on a Course of 
Study for the above Subjects. By T. Batkican Napieb and Riohabd 
M. Stephknson, Esqrs., Barristcrs-at-Law. Demy Svo. 1888. 12i. 
*' It is concise and clear in its answers, and the questions are based on points, for the 
most part, material to be known."— /Vm;} Court. 

Napier & Stephenson's Digest of the Leading Points in the Sub- 
ject of Cri m i nal Law necessary to be known for Bar and Universi^ 
Iiaw Examinations. Done into Questions and Answers. By T. 
Bateuait Napieb and Kighabd M. Stephevson, Esqrs., Barristers- 
at-Law. Demy Svo. 1888. bs. 

'* We commend the book to candidates for the Bar and UniTenity Legal Ezamina- 
ii7aB.**—Pump Court, 

Sheanvood's Quide for Candidates for the Professions of 
Barrister and Solicitor.— Second Edition. By Joseph A. Shxab- 
wooD, Esq., Barrister-at-Law. Demy 8Y0. 1887. 6$, 

** A practioal little book for stndents."— Low QuarteHg Switw. 

V ^^^ ttandard Law Workt are kept in Stock, in law calf and other bindinfe. 
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^■^i— ^— ^^^^1^^^— "^^M^— —■        I .^l—^M^i^^W^I— ^^11^— — » 

EXECUTIONS. — Edwards' Law of Execution upon Judgments 

and Orders of the Chancery and Queen's Bench Divisions 

of the High Court of Justice. — ByG.JomrsroirEDWASDS, of Lin- 

ooln's Ixm, Esq., Barrister-at-Law. Demy 8vo. 1888. 16*. 

"Will be found very useful, especially to flolidton. . . . In addition to the other 

Kpod points in this book, it contains a copious collection of forms and a good index." — 

SoUcUora^ Journal. 

'* Mr. Edwards writes briefly and pointedly, and has the merit of beginning in each 
case at the besiiming, without assuming that the reader knows anythiog. He explains 
who the sheriff is ; what the Queen, in a writ EUgit, for example, orders him to do ; 
how he does it : and what consequences ensue. The result is to make the whole treatise 
ntisfactorily dear and easy to apprehend. If tiie index is good— as it appears to be — 
practitioners will probably find the book a thoroughly useful one."— ix»w QuarUrly 
Meview. 

EXECUTORS.— Macaskie's Treatise on the Law of Executors 
and Administrators, and of the Administration of the Estates of 
Deceased Persons. With an Appendix of Statutes and Forms. By 
S. 0. Macaseie, Esq., Barrister-at-Law. 8yo. 1881. 10«. 6<^. 

Williams' Law of Executors and Administrators.— Ninth, Edition. 
By the Hon. Sir Roland VAiraHAN Williaub, a Justice of the High 
Court. 2 Tols. Roy. 8vo. {In the prets,) 

EXTRADITION.— Kirchner's L'Extradition.— RecueilRenfermantin 
Extenso tons les Trait^s conclus jusqu'au ler Janvier, 1883, entre lee 
Nations civilis^es, et donnant la solution precise des difficultes qui 
peuvent surgir dans leur application. Aveo uno Preface de Me 
Geobobs Lachaud, Avocat k la Cour d'Appel de Paris. Public sous 
les auspices de M. C. E. Howabd Vinosmt, Directeur des Affaires 
Griminellee de la Police M6tropolitaine de Londres. Par F. J. 
KiBCHNEB, Attaoh6 k la Direction dee Affaires Criminellea. In 1 
vol. (1150 pp.). Royal 8yo. 1883. 2/. 2«. 

FACTORS ACTS.— Boyd and Pearsons Factors Acts (1823 to 
1877). With an Introduction and Explanatory Notes, fey Huok 
Fbnwick Botd and Abthub Bjolbt Peabson, Barristers-at-Law. 
Royal l2mo. 1884. 6«. 

Neish & Carter's Factors Act, 1889: with Commentary and 
Notes ; designed particularly for the use and guidance of Mercantile 
Men. By C^ables H. L. Neish and A. T. Cabteb, Esqrs., Barris- 
ters-at-Law. Royal 12mo. 1890. 4«. 

FACTORY ACTS.— Notcutt's Law relating to Factories and Work- 
shops. Second Edition. 12mo. 1879. 9s, 

FARM, LAW OF.— Dixon's Law of the Farm.— A Digest of Oases 

connected with the Law of the Farm, and including the Agricultural 

Customs of England and Wales. Fourth Edition. By Hbnbt 

Pebxins, Esq., Barrister-at-Law. 8vo. 1879. 1/. 6«. 

" It ia Impoosible not to be struck with the extraordiziary research that must have 

been used in the oompilataon of such a book as this." — Lavf Journal, 

FIXTURES.— Amos and Ferard on the Law of Fixtures and other 
Property partaking both of a Real and Personal Nature. Third 
Edition. By 0. A. Febabd and W. Howlajtd Robebtb, Esqrs., Bar- 
risters-at-Law. Demy 8yo. 1883. 18«. 
«< An acoorate and well written work."— 5iiz<Knfay Seview. 

FORI^S.— Allen.— rtVfo "Pleading." 
Archibald. — Vide " Chamber Practice." 
Bullen and Leake. — Ft* "Pleading." 

Chitty's Forms of Practical Proceedings In the Queen's Bench 

Division ofthe High Court of Justice.. Twelfth Edition. ByT. 

W. CmTTT, Esq., Barrister-at-Law. Demy 8vo. 1883. 11, 18*. 

" The f onus themaelyes are brief and dear, and the notes aoourate and to the point. 

•—Law Journal, 

\* AU etandard Lnw Works are kept in SUck, in law calf and other Hndinge, 



16 STEVENS AND 80KS, LDOTED, 

FO R M S— continued. 
DanielTs Forms and Precedents of Proceedings in the Chan- 
cery Division of the High Court of Justice and on Appeal 
therefrom. — Fourth Edition, with Summaries of the Rulee of the 
Supreme Court, Practical Notes and References to the Sixth Edition 
of '*Daniell*sChancery Practice." BjChablbsBubitet, B.A. (Oxon.)» 
a Chief Clerk of the Hon. Mr. Justice ChitlTf. BoyalSvo. 1886. 2/.10«. 
" Mr. Bmney appears to have perf onned the labonoua taak before him with great 
saooess." — Law Journal. 
** The standard work on Chanoerv Frooedore."— J^ctw Quarterlp RevievB. 

FRAUD AND MISREPRESENTATION.— MoncreifPs Treatise 
on the Law relating to Fraud and Misrepresentation. — B7 
the Hon. Fbedssicz Moncbeiff, of the Middle Temple, Barrister- 
at-Law. Demy 8vo. 1891. 21#. 

GOLD COAST.— Smith's Analytical Index to the Ordinances Re- 
gulating the Civil and Criminal Procedure of the Gold Coast 
Colony and of the Colony of Lagos. By Sicaucan Smith, Esq., 
Barrister-at-Law, Judge A the Supreme Court of the Colony of 
Lagos. Royal 8vo. 1888. Ket, 10«. 

GOODWILL.— Allan's Law relating to Goodwill.— By Chablbs E. 
• ALLAN,K.A.,LL.B.,Esq.,Barri8ter-at-Law. I)emy8yo. 1889. 7«.6<f. 
" A work of much value upon a subject vhich is by no meana easy." — Sdicitor^ 

Journal. 

HIGHWAYS.— Baker's Law of Highways in England and .Wales, 
including Bridges and Locomotiyes. Comprising a succinct Code of 
the several Provisions under each Head^ the Statutes at length in an 
Appendix; with Notes of Cases, Forms, and copious Index. By 
Thoicas Baxeb, Esq., Barrister-at-Law. Boyal 12mo. 1880. 15«. 
Bazalgette and Humph reys. — Vide * ' Local and MuniGix>al Govern- 
ment." 
Chambers' Law relating to Highways and Bridges, being the 
Statutes in full and briea Notes of TOOLieading Cases. J3y Gboboh 
F. Chaxbbbs, Esq., Barrister-at-Law. 1878. 7«. M. 

HOUSE TAX.— Ellis' Guide to the House Tax Acts, for the use of 

the Payer of Inhabited House Duty in England. — ByAsTHus 

H. Elus, LL.B. (Lond.), Solicitor, Author of <*A Guide to the 

Income Tax Acts." Royal 12mo. 1886. 6«. 

" We have found the information accurate, complete and Toy deariy expresMd."— 

Solicitors' JoumeU. 

HUSBAND AND WIFE.— Lush's Law of Husband and Wife; 

within the Jurisdiction of the Queen's Bench and Chancery Divisions. 

By C. MoNTAGXTE Lush, Esq., Barrister-at-Law. 8vo. 1884. 20<. 

" Mr. Luah has one thing to reconmiend him most strongly, and that is his accoracy." 

— I*aw Magazine. 

INCOME TAX.— Ellis' Guide to the Income Tax Acts.— For the use 

of the English Income Tax Payer. Second Edition. By Asthub 

M. Ellis, LL.B. (Lond.)» Solicitor. Koyal 12mo. 1886. 7<. 6d. 

" Contains in a convenient fonn the law bearing upon the Income Tux."— Law l^mes. 

INLAND REVENUE CASES.— Highmore's Summary Proceed- 
ings in Inland Revenue Cases in England and Wales.— Second 
Edition. By N. J. Hiohxobe, Esq., Barrister-at-Law, and of the 
Solicitors' Department, Inland Eevenue. Boy. 12mo. 1887. Te.Sd, 
" Is Tdhy complete. Ererj possible infonnation is given." — Law 7V«e«. 

INSURANCE.— Arnould on the Law of Marine Insurance.— Sixth 

Edition. By David Haclachlait, Esq., Barrister-at-Law. 2 yols. 

Royal 8vo. 1887. 3/. 

" As a text book, 'Arnould ' is now aU the practitioner can want.'* — Law Timet. 

Lowndes' Practical Treatise on the Law of Marine Insurance.— 

By Bjcraxd Lowndss. Author of ** The Law of General Ayerage,'* 

&c. Second Edition. Demy 8vo. 1885. 12j. 6if. 

\* Ail ttandardZatp Workt are kfpt in Stocky in knvciiffand other bindin^i. 
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I N S U R AN C E— continued. 

Lowndes' Insurable Interest and Valuations. — By Bighabd 

liOWNDES. Demy Svo. 1884. 5«. 

MoArthuronthe Contract of Marine I nsu ran ce.—Second Edition. 

By Ghables MoAbthub, Average Adjuster. Demy Svo. 1890. 16«. 

INTERNATIONAL LAW.— Kent's International Law.— Kent's CJom- 

mentary on International Law. Edited by J. T. Abdt, LL.D., 

Judge of County Courts. Seoond Edition. Crown 8yo. 1878. 109.6^. 

Nelson's Private International Law. — Selected Cases, Statutes, and 

Orders illustrative of tlie Principles of Private Litemational Law as 

Administered in England, with Commentary. By Hobacb Nelson, 

M.A., B.C.L., Barrister-at-Law. Roy. 8vo. 1889. 21«. 

** The notes are full of matter, and avoid the vice of diBcnrsivenesB, caaes being cited 

for practically every proposition." — Late Times, 

Wheaton's Elements of International Law; Third English Edition. 

Edited with Notes and Appendix of Statutes and Treaties. By 

A. C. BoTD, Esq., Barrister-at-Law. Royal 8vo. 1889. 1/. 10«. 

** A handsome and uaefnl edition of a standard work." — Law Quarterly Beview. 

" Wheaton stands too high for criticism, whilst Mr. Boyd's merits as an editor are 

almost as well established." — Xato TimeSf November 30, 1880. 

INTERROGATORIES.- Sichel and Chance.— Fkfo "Discovery." 

JOINT STOCKS.— Palmer.— r«fo "Company Law," «*Conveyano- 

inff," and "Winding-up." 

Thrmg's Joint Stock Companies' Law. — The Law and I^raotice of 

Joint Stock and other Companies, including' the Companies Acts, 

1862 to 1886, witli Notes, Orders, and Bnles in Chancery, a Collection 

of Precedents of Memoranda and Articles of Association, and other 

Forms required in Making and Administering a Company. Also 

the Partnership Law Amendment Act, the Life Assurance Companies 

Acts, and other Acts relating to Companies. By Lobd Thbino, 

K.C.B^ formerly the Parliamentary Counsel. Fifth Edition. By 

J. M. Kendel, Esq., Barrister-at-Law. Boyal 8vo. 1889. 1/. 10«. 

'* The highest authority on the subject."— rA« Time*. 

** The book has long taken its plaoe among the authoritative expositions of the law 

of companies. Its very useful forms are a special feature of the book, which will be of 

great value to practitioners."— ikito Journal^ September 14, 1889. 

JUDGES' CHAMBER PRACTlCE.-Archibald.->ru29 "Chamber 
Practice." 

JUDICATURE ACTS.— Wilson's Practice of the Supreme Court 
of J udicature : containing the Acts, Orders, Rules, andBegulationa 
relating to the Supreme Court. With Practical Notes. Seventh 
Edition. Bj Chasles Subnet, a Chief Clerk of the Hon. Mr. Justice 
Chitty, Editor of **I)aniell's Chancery Forms ;'* M. Muib Maosenzib, 
and C. A. White, Esqrs., Barristers-at-Law. Boy. Svo. 1888. 1/. 
" A thoroughly reliable and most oonveniently arranged practice guide."— l^aw Times 

JUSTICE OF THE PEACE.— Stone's Practicefor Justices of the 
Peace, Justices' Clerks and Solicitors at Petty and Special Sessions, 
in Summary matters, and Indictable Offences, with a Uist of Summary 
Convictions, and matters not Criminal. With Forms. Ninth Edit. 
ByW.H.MAONAHAEA., Esq., Barrister-at-Law. Demy 8vo. 1882. U.5«. 
Wiff ram's Justice's Note Book. — Containing a short account of ib.e 
Jurisdiction and Duties of Justices, and an Epitome of Criminal Law. 
By the late W. Knox Wiqbaic, Esq., Barrister-at-Law, J. P. Mid- 
dlesex and Westminster. Fifth Edition. Revised by Walteb S. 
Shiblbt, Esq., Barrister-at-Law. Royal 12mo. 1888. 12«. 6d. 
" The style ii dear, and the expression always forcible, and sometimes hamoiiSus. 
Hie book will repay ptmsal by many besides those who, as justices, will find it an 
indispensable companion/' — Law Quarterly Beview, 
** we can thoroughly recommend the volume to magistrates."— JSov Timee. 

%* All tiandard Law Warkt are kept in Stock, in law calf and other hindingt. 
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LAN D TAX.— Bourdin's Land Tax. — An Exposition of the Land Tax. 
Third Edition. Including the Becent Jadidal Decisions, and the 
Incidental Changes in the Law effected by the Taxes Management 
Act, with other Additional Matter. Thoroughly revised and cor- 
rected. By Shxbi^t Buvbubt, of ih.e Inland Revenue Department^ 
Assistant Keg^trar of tiie Land Tax. Rojal 12mo. .1885. 6«. 

LANDLORD AND TENANT.— Woodfatl's Law of Landlord and 
Tenant. — ^With a full Collection of Precedents and Forma of Proce- 
dure; containing also a collection of Leading Propositions. Fourteenth 
Edit. By J. M. Lelt, Esq., Barrister-at-Law, Editor of "Chitty's 
Statutes,^' "Wharton's Law Lexicon," &c. Roy. 8vo. 1889. 1/.18». 
** The editor has expended elaborate industry and Byatematic ability in malring th« 

work as perfect as possible." — SolieUort^ Journal. 

Leiy and Peck. — Vide "Leases." 

LANDS CLAUSES ACTS.— Jepson's Lands Clauses Consolida- 
tion Acts ; with Decisions, Forms, and Table of Costs. By Abthub 
Jefson, Esq., Barrister-at-Law. Demy 8vo. 1880. 18«. 

LAW LIST. — Law List (The).— Comprising the Judges and Officers 
of the different Courts of Justice, Counsel, Special Pleaders, Con- 
veyancers, Solicitors, Proctors, Notaries, &c., in England and Wales ; 
the Circuits, Judges, Treasurers, Begi^trais, and High Bailiffs of 
the County Courts; Metropolitan and Stipendiary Magistrates, 
Official Beceivers under the Bankruptcy Act, Law and Public 
Officers in England and the Colonies, Foreign Lawyers with their 
English Agents, Clerks of the Peace, Town Clerks, Coroners, &o., &o., 
and Commissioners for taking Oaths, Conv^ranoera Practising in 
England under Certificates obtained in Scotland. Compiled, so 
far as relates to Special Pleaders, Conveyancers, Solicitors, Pkoctors 
and Notaries, by John Samuel Pubcell, C.B., Controller of 
Stamps, and Beg^istrar of Joint Stock Companies, Somerset House, 
and Published by the Authority of the Commissioners of Inland 
Bevenue. 1891. (PubliBhed about March \,) {Net cash, 9s.) , 10$. 6d. 

LAW QUARTERLY REVIEW —Edited by Sir Fukdebici Pollock, 
Bart., M.A., LL.D., Corpus Professor of Jurisprudence in the Uni- 
versiiy of Oxford. Vols. I., II., III., IV., V. and VI. Boyal 8vo. 
1886-90. JBaeh, 12t. 

(9* Subscription lOs. per a#mMm, post free. {Fonngn postage 2«. 6<f. extra.) 
The Review includes :— The discussion of current decisions of importance in the 
Courts of this country, and (so far as practicable) of the Colonies, the United States, 
British India, and other British Possessions where the Common Law is administered : 
the consideration of topics of proposed legislation before Parliament ; the treatment 
of questions of immediate political and social interest in their l^al aspect; inquiries 
into the history and antiquities of our own and other systems of law and le§^ institu- 
tions. Endeavour is also made to take account of the legal science and legislation of 
Continental States in so far as they bear on general jurisprudence, or may throw light 
by comparison upon problems of Kngliwh or Amerioan legislation. The current legal 
literature of our own country receives careful attention ; and works of serious import- 
ance, both English and foreign, are occasionally discussed at length. 

LAWYER'S ANNUAL LIBRARY.— (1) The Annual Practice.— By 
Snow, Bttbmet, and Stbinoeb. (2) The Annual Digest. — ^By Mbws. 
(3) The Annual Statutes. — By Lslt. (4) The Annual County 
Court Practice. — ^By His Honour Judob Mxtwood. 

The Complete Series, as aboye, deUvered on the day of publication, 
nety 21. Nos. 1, 2, and 3 only, net^ II. lOs. Nos. 2, 3, and 4 only, 
net, U. lOs. (Carriage extra, *2s.) 

10* Subscriptions, payable on or before August 1st in each year. 
Full prospectus foncarded on application. 

LAWYER'S COMPANION.— r«fo" Diary." 

\* All standard Law Works are kept in Stocky in law caff and other bmdings. 
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LEADI NQ CASES.— Ball's Leading Cases. Vide '< Torts." 

Haynes' Student's Leading Cases. Being some of the Principal 

Decisions of the Courts in Constitutional Law, Common Law, Con- 

Teyancing and Equity, Probate, Divorce, and Criminal Law. With 

Notes for the use of Students. Second Edition. By John F. 

Ha-tnes, LL.D. Demy Syo. 1884. 16«. 

« Will proTe of great utility, not only to students, but practitionera. The notes are 

dear, pointed and condBe." — Law Timu. 

Shirley's Selection of Leading Cases in the Common Law. 

With Notes. By W. Shiblet Shislet, Esq., Bairister-at-Law. 

Third Edition. Demy 8yo. 1886. 16«. 

" If any words of praise of ours can add to its wen-deserred reputation, we give the 

reader carte blanche to supply them on our behalf out of his own thrilli ng eloquence 

and yivid imagination, and we will undertake to ratify them." — The Jurist. 

Shirley's Selection of Leading Cases in the Criminal Law. With 
Notes. ByW. S. Shielbt, Esq.jBarrister-at-Law. 8vo. 1888. 6<. 
** Will undoubtedly prove of value to students."— Law Notes. 

LEASES. — Leiy and Peck's Precedents of Leases for Years, 

and other Contracts of Tenancy, and Contracts relating thereto; 

mainly selected or adapted from existing Collections, including many 

additional Forms, with a short Litroductionr and Notes. By J. M. 

Lelt and W. A. Peoz, Barristers- at-Law. Boyal 8vo. 1889. 10«. 6^. 

'* Varied, well considered, and thorouflrhly practical . . . while a useful addition to 

the library of the conveyancing oounael, will be still more useful to conveyancing 

■olicitora and estate agents." — Law Times. November 9, 1889. 

LEXICON.— r«fe "Dictionary." 

LIBEL AND SLANDER.— Odgers on Libel and Slander.— A 
Digest of the Law of Libel and Slander : the Evidence, Procedure 
and Practice, both in Civil and Criminal Cases, and Precedents of 
Pleadings. Second Edition, with a Supplement, bringing the Law 
down to June, 1890. By W. Blaxe Odqebs, LL.D., Biuxister-at- 
Law. Royal 8vo. 1890. 1/. 12«. 

%* The Supplement, containing the Law of Libel Amendment Act, 1888, toith 
Notee and Addenda of Cases, separately. Net^ \s. 6d. 
*' The best modem book on the law of libel." — Dailff News. 
*' A full, accurate, and aatiafactory guide." — Solicitors* Joumcd. 

LIBRARIES AND MUSEUMS.— Chambers' Digest of the Law 
relating to Public Libraries and 'Museunf>s, and Literary and 
Scientific Institutions: with much Practical Information useful to 
Managers, Committees and Officers of all classes of Associations and 
Clubs connected with Literature, Science and Art ; including Prece- 
dents of By-Laws and Regulations, the Statutes in Full, and brief 
Notes of Leading Cases. Third Edition. By Geo. F. Chambbbs, Esq. , 
Bairister- at-Law. Roy. 8vo. 1889. 8s. 6d. 

LICENSING.— Lejy and Foulkes' Licensing Acts, 1828, 1869, 

and 1872 — ^18/4 ; with Notes to the Acts, a Summary of the Law, 

and an Appendix of Forms. Third Edit. By J. M. Lzly and W. D. I. 

Foulkes, Esqrs., Barristers-at-Law. Roy. 12mo. 1887. lOs. 6d. 

" We do not know-of a more compact or useful treatise on the subject." — Sol. Jour. 

LOCAL AND MUNICIPAL GOVERNMENT.— Baza Igette and 
Humphreys' Law relating to County Councils : being the Local 
GrOTemment Act, 1888, County Electors Act, 1888, the Licorporated 
Clauses of the Municipal Corporations Act, 1882, and a compendious 
Introduction and Notes ; with Analysis of Statutes affecting the same, 
Orders in Council, Circulars, and a Copious Index. By C. N. Bazal- 
GETTB and Geoboe Huhphbetb, Barristers-at-Law, Joint Authors of 
''The Law of Local and Municipal Government." Third Edition. 
By Geobos Htthfhbeys, Esq. Itoyal 8vo. 1889. 7f . 6d, 

" The most stately as r^ards size, and the best in point of type of all the works. 

niere is a good introduction . . . the notes are careful and h.9ipt}3l."—8oUeiiort^Joumai, 

*«* AU itandard Law Work$ ar$ kepi in Stocky in law calf and other bindings. 
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LOCAL AND MUNICIPAL GOVERN ME NT-^M^iiiM^. 

Bazalgette and Humphreys* Law relating to Local and Muni- 
cipal Government. Compiisiiig the Statutes relating to Publio 
HetUth, Municipal Corporations, Mighways, Burial, Oas and Water, 
Public Loans, Gompmsory Taking of iJaeuids, Tramways, Electrio 
Lighting, Artizans* Dwellings, &o., Rivers' Pollution, the Clauses 
Consolicuition Acts, and many others, fully annotated with cases up 
to date, a selection of the Circulars of the Local Gkiyemment Board^ 
with a Table of upwards of 2,600 Cases, and full Index. With 
Addenda containing the Judicial Decisions and Legislation relating 
to Local and Municipal Government since 1885. By C. Nobmah 
Bazaixsette and Geobob Htthphbetb, Eeqrs., Barristers- at-Law. 
Sup. royal 8vo. 1888. 3/. 3<. 

*^* Ths Addenda may be had ttparately. Net, 2«. M. 
"Tbe book is theronghly oomprehensiye of the law on all pointB of whidi it 
professes to treat." — Law Journal, 

** The work is one that no local officer should be withont: for nothincr short of a 
whole libraiy of statutes, repcnrts, andhandbooks could take its place." — Municipal Review. 

Chambers' Popular Summary of the Law relating to Local 
Govern ment| forming a complete Guide to the new Act of 1888. 
Second Edition. By G. F. Chakbebs, Barrister-at-Law. Lnp. 8yo. 
1888. {Or hound in Cloth with copy of Act, 5«. 6^;.) Ket, 2m. 6d, 

MAGISTERIAL LAW.— Shirley's Elementary Treatise on Magis- 
terial Law, and on the Practice of Magistrates' Courts. — ^By W. 
S. Shibijet, Esq., Barrister-at-Law, Boy. 12mo. 1881. 6«. 6d, 
Wigram. — Vide ** Justice of the Peace." 
MALICIOUS PROSECUTIONS. — Stephen's Uw relating to 
Actions for Malicious Prosecutions.— By Hebbebt SrspHBir, 
LL.M., of the Inner Temple, Barrister-at-Law, part Author of '< A 
Digest of the Criminal Law Procedure." Royal 12mo. 1888. 6$. 
**A rehable text-book upon the law of malicious prosecution." — Law Times. 

MARITIME DECISIONS.— Douglas' Maritime Law Decisions.— 
An Alphabetical Reference Index to Recent and Important Maritime 
Decisions. Compiled by Robt. R. Douqlas. Demy8yo. 1888. 79. 6d. 
M ari ne I nsu ran ce. — Vid^ * ' Insurance. ' ' 

MARRIAGE.— Kelly's French Law of Marriage, and the Conflict 
of Laws that arises therefrom. By E. Kbllt, M.A., of the New 
York Bar, Licenci^ en Droit de la Faoulte de Paris. Roy. 8vo. 1886. 6«. 

MARRIAGE SETTLEMENTS.— Bannin^'s Concise Treatise on 
the Law of Marriage Settlements! with an Appendix of Statutes. 
By H. T. BAmnNO, Esq., Barrister-at-Law. Demy 8yo. 1884. 15«. 

MARRIED WOMEN'S PROPERTY.— Lush's Married Women's 
Rights and Liabilities in relation to Contracts, Torts, and 
Trusts. By Momta.oub Lush, Esq., Barrister-at-Law, Author of 
** The Law of Husband and Wife." Roval l2mo. 1887. 6«. 

*' Well arranffed, deorlv written, and has a good index."— Lato Timet. 
Smith's Married Women's Property Acts, 1882 and 1884, with 
an Introduction and Critical and Explanatory Notes, together with the 
Married Women*s Property Acts, 1870 and 1874, &c. 2nd Edit. Re- 
vised. ByH.A.S]aTH,Esq.,Barri8ter-at-Law. Roy.l2mo. 1884. 6«. 

MASTER AND SERVANT.— Macdonell's Law of Master and 
Servant. Part I. Common Law. Part II. Statute Law. By Jomr 
Macdonell, M.A.,Esq.,Barrister-at-Law. Demy8yo. 1883. 1/. 5f. 
" A work which will be of real value to the practitioner."— Lato Times. 

MAYOR'S COURT PRACTICE.— Candy's Mayor's Court Prac- 
tice. — The Jurisdiction, Process, Practice and Mode of Pleading in 
Ordinary Actions in the Mayor's Court in London. By GsoBoa 
Candt, Esq., one of Her Majesty's CounseL Demy 8yo. 1879. lit. 

%* AU stafuUurd Zttw Worki mre kept in Stock, in Aiw Mff and other hiniietft. 
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MERCANTILE LAW.— Russell's Treatise on Mercantile Agency. 
Second Edition. Svo. 1873. 14«. 

Smith's Compendium of Mercantile Law.— Tenth Edition. By 
John Maodonell, Esq. , a Master of the Supreme Court of Judicature, 
asfOBted hj Geo. Huhphbsyb, Esq., Barrister-at-Law. 2 vols. 
Rojal 870. 1890. 21. 2«. 

** Of the greatest Talue to the mercantile lawyer."— Z^to Time$^ March 92, 1890. 

" We have no hesitation in recommending the work before lu to the jtrateanon and the 
public as a reliable ^de to the snbjeeta induded in it, and as oonstitating one of the 
moat adentiflc treatuee extant on mercantile law." — Solicitor^ Journal, liay 10, 1890. 

Tudor's Selection of Leading Cases on Mercantile and Maritime 
Law. — With Notes. By O. D. Tusob, Esq., Barrister-at-Law. 
Third Edition. Boyal 8vo. 1884. 2/. 2«. 

Wilson's Mercantile Handbook of the Liabilities of Merchant, 
Shipowner, and Underwriter on Shipments by General Ves- 
sels. — By A. WuiSOK, Solicitor and Notaiy. Boyal Timo. 1883. 6«. 

Wood's Mercantile Agreements. — The Interpretation of Mercantile 
Agreements: A Summary of the Decisions as to the Meaning of 
Words and Proyisions in Written Agreements for the Sale of (roods, 
Charter-Parties, Bills of Lading, and Marine Policies. With an 
Appendix containing a List of Words and Expressions used in, or 
in connection with, Mercantile Agreements, and a List of Mercantile 
Usages. By John Denmistoun Wood, Esq., Barrister-at-Law 
RoyBl 8yo. 1886. 18«. 

"A book of great use in the interpretation of written mercantile agreements."— 
Law Journal, 

MERCHANDISE MARKS ACT.— Payn's Merchandise Marks 
Act, 1887. — With special reference to the Important Sections and 
the Customs B^gulations and Orders made thereunder, together 
with the Conventions witii Foreign States for Protection of Trade 
Marks, and Orders in Council, &c. By Howabd Patit, Barrister-at- 
Law, and of the Secretary's Department of the Board of Customs. 
Royal 12mo. 1888. 3<. 6d. 

'* Mr. Fayn'R lucid introduction places the subject verr dearlv before the reader, and 

his book must be a safe guide to all who are interested in the act." — Law Times, Feb. 1888. 

METROPOLIS BUILDING ACTS. -Woo I rye h's Metropolitan 
Building Acts, together with such clauses of the Metropolis 
Management Acts as more particularly relate to the Building Acts, 
with Notes and Forms. Third Edition. By W. H. Makssamara., 
Esq., Barrister-at-Law. 12mo. 1882. lOs. 

MINES.— Rogers' Law relating to Mines, Minerals and Quarries 
in Qreat Britain and Ireland, with a Summary of the Laws of 
Foreign States, &o. Second Edition Enlarged. By His Honor 
Judge RooEBS. 8vo. 1876. II. lU. 6d. 

MORTGAGE.- Coote's Treatise on the Law of Mortgage.— Fifth 

Edition. Thoroughly revised. By Wiluak Wtllts Maokeson, 

Esq., one of Her Majesty's Counsel, and H. Abteub Smith, Esq., 

Barrister-at-Law. 2 vols. Boval 8yo. 1884. 3/. 

" A complete, terse and practical treatise for the modem lawyer."— ^oJieilors* Journal. 

MUNICIPAL CORPORATIONS.— Bazalgette and Humphreys.— 
Vide *' Local and Municipal Gk>vemment.*' 

Leiy's Law of Municipal Corporations.— Containing the Municipal 
Corporation Act, 1882, and tne Enactments incorporated therewith. 
Wim Notes. By J. M. Lelt, Esq., Baiiister-at-ljaw. Demy 8yo. 
1882. 16«. 

\* AU ttandard Law Works art kept in Stock, in law ealf and other bindinpe. 
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NAVY. — Thring's Criminal Law of the Navy, with an Introdiictoiy 
Chapter on the Early State and Diaciplme of the Navy, the Rules ox 
Eviaence, and an Appendix compriBing the Naral "Discipline Act 
and Practical Forms. Second Edition. By Thxodobb THBZNa, Esq. , 
Bazrister-at-Law, and C. E. Cxffobd, Assistant-Paymaster, "Royal 
Navy. 12mo. 1877. 12«. 6d. 

NEGLIGENCE.— Smith's Treatise on the Law of Negligence 
Second Edition. By Hoaios Smith, Esq., Barrister-at-Law, Editor 
of <' Addison on Contracts, and Torts," &c. 8to. 1884. 12«. 6<f. 
** Of great Talue both to the practitioner and Btadent of lKW,**^-SlotteiU>r^ J&umdl, 

NISI PRIUS.— Roscoe's Digest of the Law of Evidence on the 
Trial of Actions at Nisi Pri us. —Sixteenth Edition. By Kaubigb 
PowiELL, Esq., Barrister-at-Law. 2 vols. Demy 8yo. 1891. 

[Nearly ready.) 
" Contiiraea to be a Tsst and doeelj packed stordioose of infonnation on practioe at 
Klsi ftius." — Law Journal. 

NONCONFORMISTS.— Winslow^s Law Relating to Protestant 
Nonconformists and their Places of Worship ; being a L^;al 
Handbook for Nonconformists. By Bsozkald WnrsLOW, E^., 
Barrister-at-Law. Post 8to. 1886. 6«. 

NOTARY.— Brooke's Treatise on the Office and Practice of a 
N otary of E ngl an d . — ^With a full collection of Precedents. Fifth Ed. 
By G. !F. Chaitbichs, Esq., Barrister-at-Law. DemySvo. 1890. 1/.1«. 

OATHS.— Stringer's Oaths and Affirmations in Great Britain and 
Ireland; being a Collection of Statutes, Cases, and Forms, with 
Notes and Practical Directions for the use of Commissioners for Oaths, 
and of aU Courts of Civil Procedure and Offices attached thereto. [In 
succession to " Braithwaite*s Oaths."] By Fbanoib A. Shunoeb, of 
the Central Office, Supreme Court of Judicature, one of the Editors 
of the ** Annual Practice." Crown 8yo. 1890. Zt, ed, 

** Indiiipeiiflable to all oommiBsionen." — Solicitor^ Journal^ Jan. 11, 1890. 
" A most excellent litUe handbook."— Law TifM$f Feb. 1, 1890. 

PARISH LAW.— Steer's Parish Law; being a Digest of the Law 
relating to the Civil and Ecclesiastical GoTemment of Parishes and 
the Relief of the Poor. Fifth Edition. By W. H. MAONAXAaA, 
Esq., Barrister-at-Law. Demy 8yo. 1887. IBs, 

** An exoeedinffly nsefnl oompendinm of Pariah Law.**— Law Times. 

**A very complete and excellent giiide to Faiiah LAw.**—Solieitor9* Journal. 

*' Every subject that can be considered parochial is, we thinkj contained in tfaia 
Tolnme, and the matter is brought down to date. It is a compendium whidi is really 
oompendious."-'-Z««o Joumalf Jan. 21, 1868. 

PARTNERSHIP.— Pollock's Digest of the Law of Partnership; 
incorporating the Partnership Act, 1890. Fifth Edition. By Sir 
Fbedebiok Pollock, Bart., Barrister-at-Law. Author of ** Principles 
of Contract,** "The Law of Torts,*' &c. Demy 8vo. 1890. 8*. 6rf. 

" What Sir lYederick Pollock has done he has done well, and we are oonfldent tiiis 
book will be most popular as well as extremely useful." — Law Times, Doc 13, 1890. 

Turner. — Vide ** Conveyancing." 

PATENTS.— Aston's (T.) Patents, Designs and Trade Marks Act, 
1883, with Notes and Index to the Act, Roles and Forms. By 
THUonoBB Abtow, Q.C. Boyal 12mo. 1884. 6«. 

Edmunds' Patents, Designs and Trade Marks Acts, 1883 to 
1888, Consolidated, with an Index. By Lewis EnxuNne, D.Sc., 
LL.B., Barrister-at-Law. Imp. 8to. 1889. Net 2«. 6d. 

\* AU itandard Zaw Workt an kept %n Stock, in law eaff and other Unding$* 
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PAT E N TS—4}ontinued. 

Edmunds on Patents. — ^The Law and Piactice of Letters Patent for 

Inventions ; with the Patents Acts and Rules annotated, and the 

International Convention, a full collection of Statutes, FormB, and 

Precedents, and an Outline of Foreign and Colonial Patent Laws, &c. 

By LswiB Edmunds, assisted by A. Wood Renton, Esqrs., Barris- 

ters-at-Law. Royal 8vo. (992 pp.). 1890. 17. 12«. 

** We have nothing but commendation for the book. ConoeiTed in a laige and com- 

prehensive spirit, it u well and thoroaghly carried oat. . . . The statement of the 

existing law is accurate and clear. . . . The book ia one to be recommended." — 

Midtori^ Journal^ June 14, 1890. 

" We have no hesitation in saying that the book is a useful and ezhanstiye one, and 
one which could not have been produced without much labour and considerable re- 
search. It describes the law of letters patent and its history, including proceedings in 
the Priyy Council, international arrangements, and an abridgment of foreign laws on 
the subject. It would be difficult to make it more complete, and it is printed on good 
paper."— JDaw Times^ June 21, 1880. 

** Taking the book as a whole, it is undoubtedly the most comprehensive book that 
has yet been written upon the special branch of law, and, having examined it in some 
detail, we can commend it as answering well to the many tests we have applied." — 
Law Journal, June 21, 1890. 

Johnson's Patentees' Manual. — A Treatise on 'the Law and 
Practice of Patents for Inventions. With an Appendix of Statutes, 
Rules, and Foreign and Colonial Patent Laws, International Con- 
vention, and Protocol. Sixth Edition. By Jajoes Johnson, Esq., 
Barrister- at-Law ; and J. Hembt Johnson, Solicitor and Patent 
Agent. Bemy Svo. 1890. 10«. 6d. 

Morris's Patents Conveyancing.— Being a Collection of Precedents 
in Conveyancing in relation to Letters Patent for Inventions. 
Arranged as follows : — Common Forms, Agreements, Assignments, 
Mor^ages, Special Clauses, Licences, Miscellaneous; Statut^, Rules, 
&o. With Dissertations and Copious Notes on the Law and Practice. 
ByRoBEBTMoBBis,E8q.,BarriBter-at-Law. Royal Svo. 1887. 11.58, 
** Mr. Morris* forms seem to us to be well selected, weU arranged, and tiioroughly 
practical.'* — Imw Timea. 

" The dissertations contain a large amount of valuable and accurate information. 
The Index is satisfactory.*' — SolieUor^ Journal. 

Munro's Patents, Designs and Trade Marks Act, 1883, with the 
Rules and Instructions, together with Pleadings, Orders and Prece- 
dents. By J. E. C^WFOBD HuNBO, Esq., Banister-at-Law. 
Royal 12mo. 1884. lOs. 6d. 

Thompson's Handbook of Patent Law of all Countries. — By 
Wh. p. Thompson, Head of the International Patent Office, Liver- 
pool. Eighth Edition. 12mo. 1889. Net, 2«. 6d, 

PERPETUITIES. — Marsden's Rule against Perpetuities. — A 
Treatise on Remoteness in Limitation ; with a chapter on Accumu- 
lation and the Thelluson Act. By Reqinaij) G-. Mabsdsn, 3B8q., 
Barrister-at Law. Demy 8vo. 1883. 16<, 

PERSONAL PROPERTY.— Shearwood's Concise Abridgment of 

the Law of Personal Property ; showing analytically its^ranches 

and the Titles by which it is held. By J. A. Skeabwood, Esq., 

Barrister^at-Law. 1882. 6«. 6<f. 

" Will be acceptable to many students, as giving them, in fact, a ready-made notei 

book.** — Indermaui*» Law Students' Journal, 

Smith.— Fufo «* Real Prop^ty." 
PLEADING. — Allen's Forms of Indorsements of Writs of Sum- 
mons, Pleadings, and other Proceedings in the Queen's 
Bench Division prior to Trial, pursuant to the Rules of the 
Supreme Oourt, 1883; with Introduction, &o. By Geobob 
Bauqh Allen, Esq., Special Pleader, and Wilfred B. Allen, 
Esq., Bairifiter-at-Law. Royal 12mo. 1883. 18«. 

\* All ittmdard Law Works are kepi in Stock, in law eaff and other hindinga^ 
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PLEADlHQ—emtinued. 

Bullen and Leake's Precedents of Pleadings, with Notes and 

Rules relating to Pleading. Fourth Edition. By Thoicas J. 

BxTLLBK, 'Esq., Special Pleader, and Ctbii. Dodd, Esq., Barrister-at- 

Law. Part I. Statements of Olaim. Boyal 12ino. 1882. U 4«. 

Part II. Statements of Defence. By Thokas J. Bulleit and 

G.W.CiJFFOBDiEsqrs., Barristers-at-Law. Royal 12mo. 1888. l/.4«. 

" A TOT lai^ ntimber of preoedenta are collected together, and the notes are fall 

and deKt."—Lauf Tinut, 

POISONS.— Reports of Trials for Murder by Poisoning; by 
Prussic Acid, Strychnia, Antimony, Arsenic and Aconitine} 
including the trials of Tawell, W. Palmer, Dove, Madeline Smith, 
Dr. Pritchaxd, Smethurst, and Dr. Lamson. With Chemical 
Introductions and Notes. By G. Lathax Bbownx, Esq., Barrister- 
at-Law, and G. G. Stewabt, Senior Assistant in t^e laboratory of 
St. Thomas's Hospital, &o. Demy 8vo. 1883. 12«. 6d. 

PO W E R S. — Farwe lion Powers. — A Concise Treatise on Powers. By 
Geobox Fabveix, Esq., Barrister-at-Law. 8yo. 1874. 1/. la. 

PRINTERS, PUBLISHERS, &c.— Powell's Uws specially affect- 
ing Printers, Publishers and Newspaper Proprietors. By 
Abthub Powbll, Esq., Bazrister-at-Law. Demy 8vo. 1889. 4«. 

PROBATE. — Browne's Probate Practice: A Tnatise on the Prin- 
ciples and Practice of the Court of Probate, in Contentious and Kon- 
Contentious Business. By L. D. Powlss, Barrister-at-Law. In- 
cluding Practical Directions to Solicitors for Proceedings in the 
Registry. By T. W. H. Oaklet, of the Principal Registry, Somerset 
House. 8yo. 1881. 1/. 10«. 

PUBLIC HEALTH.— Bazalgette and Humphreys.— Fii^ ^'Looal 
and Municipal GK>yemment." 
Chambers' Digest of the Law relating to Public Health and 
Local Government. — ^With Notes of 1,260 leading Cases. The 
Statutes in full. A Table of Offences and Punishments, and a 
Copious Index. Eighth Edition (with Supplement corrected to 
May 21, 1887). Imperial Svo. 1881. I6s. 

Or, the aboye with the Law relating to Highways and Bridges. 1/. 

Smith's Public Health Acts Amendment Act, 1890.— With Intro- 
duction, Notes, and References to Cases ; also an Appendix, containing 
all the Material Sections of the Public Health Act, 1875 ; The Public 
Health (Rating of Orchards) Act, 1890 ; and The Infectious Diseases 
(Prevention) Act, 1890: and a Copious Index. ByBoyiLLSMiTH,M.A., 
of the Inner Temple and Western Circuit, Barrister-at-Law. Royal 
12mo. 1891. 6«. 

PUBLIC MEETINGS.— Chambers* Handbook for Public Meet- 
ings, including Hints as to the Summoning and Management of 
them. Second Edition. By Obobob F. Chaxbbbs, Esq., Barrister- 
at-Law. Demy 8to. 1886. Net, 2«. 6d, 

QUARTER SESSIONS.— Archbold.—r«fo " Criminal Law." 
Looming & Cross's General and Quarter Sessions of the Peace. 
— Their Jurisdiction and Practice in other than Criminal matters. 
Second Edition. By Hobatio Llotd, Esq., Judge of County Courts, 
andH. F. Tht7bzx)W, Esq., Barrister-at-Law. 8to. 1876. 1/. U. 
Pritchard's Quarter Sessions. — ^The Jurisdiction, Practice and Pro- 
cedure of the Quarter Sessions in Criminal, Civil, and Appellate 
Matters. By Thos. Stbkkt.t. Pbitobabd, Esq., Barrister-at-Law. 
8yo. 1875. (Puhlished at 21. 2a.) Reduced to nat 12t. 
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RAILWAYS.— Browne and Theobald's Law of Railway Com- 
panies. — Being a CollectioiL of the Acts and Orders relaUng to 
Kailway Companies in England and Ireland, with Notes of all the 
Cases decided thereon, and Appendix of Bye-Laws and Standing 
Orders of the Honse of Commons. Second Edition. By J. H. 
Baltottb Bbowkb, Esq., one of Her Majesty's Counsel, and H. S. 
Thbobau), Esq., Barrister-at-Law. Royal 8vo. 1888. II. 15«. 

" ContaiiiB in a very condse torm the "whole law of Ta£iwa,jB.**-'The Times. 
" The learned authors seem to have presented the profession and the public with the 
most ample information to be found whether they want to know how to start a rail- 
way, how to frame its bye-laws, how to work it, how to attack it for injury to person 
or nroperty, or how to wind it up." — Law Times. 
Macnamara. — Vide "Carriers." 
Street. — Vide "Company Law." 

RATES AND RATING.— Castle's Practical Treatise on the Law 
of Rating. — Second Edition. By Edwabd Jaheb Casti^b, Esq., 
one of Her 3iajesty*B Counsel. Demy 8yo. 1886. 2o«. 

** A correct, exhaustive, clear and condse view of the law."— Law THmes. 

Chambers' Law relatin^^ to Local Rates; with especial reference 
to the Powers and Duties of Kate-levying Local Authorities, and 
their Officers ; comprising the Statutes in full and a Digfest of 718 
Cases. Second Edition. By G. F. Chaxbebs, Esq., Barristor-at- 
Law. Royal 8yo. 1889. 10«. 6d. 

" A complete repertory of the statutes and case law of the subject." — Law Journal. 

REAL ESTATE.— Foster's Law of Joint Ownership and Partition 
of Real Estate.— By Edwasd John Fosteb, M.A., late of Lincoln's 
Inn, Barrister- at-Law. 8vo. 1878. 10«. 6d. 

REAL PROPERTY.— Greenwood's Real Property Statutes; com- 
prising those passed during the years 1874 — 1884, InolusiTe, 
consoUdated with the earlier statutes thereby amended. With 
copious notes. Second Edition. By Habbt Gbebmwood, assisted by 
LeesKnowles, £s(^r8.,Barri8tors-at-Law. DemySvo. 1884. 11.6a. 
" The second edition of this useful collection of statutes relating to real property will 
be heartily welcomed by conveyancers and real property lawyers. In referring to it as 
a collection of statutes, however, we do not fully describe it, because the method 
ado|)ted by the author of ^uping together the provisions of the various Acts, which 
are in pari materidf combmcd with the fullness and accuracy of the notes, entitles the 
book to rank high amongst treatiaes on the law of real property."— Law Journal. 

Leake's Elementary Digest of the Law of Property In Land. — 

Containing: Introduction. Part I. The Sources of the Law. — 

Part II. Estates in Land. By Stephek Mabtin Lbaxb, Barrister^ 

at-Law. Demy 8yo. 8yo. 1874. 1/. 2«. 

Leake's Digest of the Law of Property in Land.— Part III. The 

Law of Uses and Profits of Land. By Stephen Mastut Leake, 

Barrister-at-Law, Author of " A Digest of the Law of Contracts." 

Demy 8yo. 1888. 1/. 2a. 

Shearwood's Real Property. — A Concise Abridgment of the Law of 

Real P^perty and an Introduction to Conveyancing. Designed to 

facilitate the subject for Students preparing for examination. By 

Joseph A. Sheabwood, Esq., Barrister-at-Law. Third Edition. 

Demy 8vo. 1886. 8«. 6rf. 

** We heartily recommend the work to student's for any examination on real property 

and oonveyancmg, advising them to read it after a perusal of other works and shortly 

before going m for the examination."— Zktw Student's Journal. 

" A very useful little work, particularly to students just before their examination." 
— Gibson* s Law Notes. 

" One of the most obvious merits of the book is its good airangement. The author 

evidently understands 'the art of putting things.' All important points are so 

printed as to readily catdi the eye." — Law Times. 

Shelford's Real Property Statutes.— Kinth Edition. By T. H. 

Cabson, Esq., Barrister-at-Law. (In preparation.) 

%* AU ttandard Law Worha aire kept in Stocky in law eaUfand mthw Inndingt, 
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REAL PROPERTY— eontinwd. 
Smith's Real and Personal Property. — ^A Compendiiim of the Law 
of Beal and Fenonal P roperty, primarilj oonneoted with Gtm- 
Tejanoing. DeBigned as a seoona book for Students, and as a 
digest of the most nsefnl learning for practitioners. By Jobllr W. 
Smuh, B.C.L., Q.C. Sixth Edition. By the Aothob and J. Tbub- 
TBAX, LL.M., Banister- at-Law. 2 toIs. Demy 8to. 1884. 2/. 2«. 
" A book tHiidi he (the Btiideiit} may read orer and over again with profit and plear 
mBn.**^Law Timet. 
** Wm be foond of yery great serrioe to the pnjrHtumtT.^-^SolieUor^ Jommal. 
" The book will be found Ttxy handj for xeferenoe parposee to praotitionerB, and 
Ten iiaefnl to the indnstzioiu student as ooTcting a great deal of gTOiud.*'— £«ip Nota. 
" A reaUT useful and valuable work on our ■ystem of Oonv^qrancmg. We think this 
edition excellently done." — Lmc Studei^t Jaumnl. 

REGIS! RATION.— Rogers.— r«fo "Elections." 

Coltman's Registration Cases.— Vol. I. (1879—1885). Royal Sto. 

Calf. Net, 21. 8t. 

Fox's Registration Cases.— VoL I., Part I. (1886), 9ut, 4«. Part II. 

(1887), net, Si, 6d, Part IH. (1888), net, 4t. Part lY. (1889), 

net. At. (In continuation of Coltman.) 

RENTS.— Harrison's Law Relating to Chief Rents and other 
Rentcharges and Lands as affected thereby, with a chapter on 
Bestrictiye Covenants and a selection of Precedents. By Wiluax 
Habrthon, Solicitor. Demy 12mo. 1884. 6e. 

ROMAN LAW.— Goodwin's XII. Tables.— By Fsehkokk GooDimr, 
LL.D. London. Boyal 12mo. 1886. 3«. 6d. 

Greene's Outlines of Roman Law. — Consisting chiefly of an 
Analysis and Summary of the Institutes. Por the use of Students. 
By T. Whttooicbb Obsbrs, Barrister-at-law. Fourth Edition. 
Foolscap 8yo. 1884. 7#. 6d, 

Rue^g's Student's *'Auxilium''to the Institutes of Justinian. — 
Being a complete syiiopsis thereof in the form of Question and 
Answer. By ALFiun) HmrsT Busoo, Esq., Bairister-at-Lftw. Post 
8yo. 1879. 6». 

SALES.— Blackburn on Sales. A Treatise on the Effect of the Con- 
tract of Sale on the Legal Itights of Property and Possession in 
Gk»ods, Wares, and Merchandise. By Lonl Blaokbubn. Second 
Edition. > By J. C. Q&aeax, Esq., Bairister-at-Law. BoyiJ 8to. 

1885. 1/. 1«. 

" We have no hesitation in njbag that the work has heen edited with remarkahle 
aUlitr and niooeflB, and if we may hazard a epecdlation on the oanse, we should saj 
that tne editor has so diliflently studied the excellent methods and work of his author 
as to have made himsdz a highly competent wcn-kman in the same kind."— Zkns 
Quarlerijf Seview. 

SALES OF LAND.— Clerke and Humphry's Concise Treatise 

on the Law relating to Sales of Land. By^AusBsr St. John 

Clkbkx, and Hvoh H. HonPHBTy Esqrs. , Banisters-at-Law. Boyal 

8to. 1886. 1/. 6«. 

Webster's Particulars and Conditions of Sale. — The Law relating 

to Particulars and Conditions of Sale on a Sale of Land. By Wx. 

FsEDK. Webster, Esq., Barrister-at-Law. Boyal 8yo. 1889. U. 1«. 

** Characterued br deamees of arrangement and careful and condse statement ; 

and we think it will be found of much service to the inactitaoner.'*— ^SMteitor** Journal, 

** A full account of case law, well airanmd under conyenient heading together with 

a few precedents. The hook is fit to he en practical service to a practical man."— Law 

Quarterly Review. 

'* It forms an admiiable digest, evidently prepared with great care, and selected and 
arranged in a manner likely to be of great prartical value. Its treatment has the air 
of thoroughness, and, although it hardly claims originality, it may be credited with 
utility." — Law Journal. 

** A complete and accurate representation of the law. Nothing is shirked or sluxred 
over." — Law Timea, 

%* AU wtemdardLaw Warkt 9m kept in St^ek, in bncca^mtdother bindingie. 
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SETTLED ESTATES STATUTES.— Midd I eton's Settled Estates 
Statutes, including the Settled Estates Act, 1 877, Settled Land 
Act, 1882, Improvement of Land Act, 1864, and the Settled 
Estates Act Orders, 187 8. w ith Introduotion, Notes and Forma. 
Thiid Edition. By Jajcbs W. Mn>DLEioir, Esq., Banister-at-Law. 
Royal 12mo. 1882. 7«. 6d. 

SHERIFF LAW.— Churchill's Law of the Office and Duties of the 
Sheriff, with the Writs and Forms relating to the Offioe. Second 
Edition. By Cajcsbon Chubghill, Esq., Barrister-at-Law. Demy 
8yo. 1882. 1/. 4«. 

*' A rery complete treatiae."— &>Itei(or«' Journal, 

** Under-fihenfh, and lawyers gpenerally, yriU. And thia a useful book."— Zato Moff. 

SHIPPING.- Boyd's Merchant Shipping Laws ; being a Consolida- 
tion of aU the Merchant Shipping and Passenger Acts from 1864 to 
1876, indnsiye , with Notes of aU the leading English and American 
Gases, and an Appendix. By A. C. Botd, XjL.B., Esq., Barrister- 
at-Law. 8yo. 1876. 1/. 6«. 

Foard's Treatise on the Law of Merchant Shipping and Freight. 
—By J. T. FoABD, Barrister-at-Law. Boy. 8vo. 1880. ^f. rf. U.U, 

SLANDER.— Odgers.—F^ " Libel and Slander." 

SOLICITORS.— Cordery's Law relating to Solicitors of the 
Supreme Court of Judicature. With an Appendix of Statutes 
and Boles, and Notes on Appointments open to Solicitors, and tiie 
Right to Admission to the Colonies. Second Edition. ByA.OosDBBT, 
Esq., Bamster-at-Law. Demy 8yo. 1888. 16f. 

" The book is Tenr dear, aocarate, and practical, and will be fonnd of much valtle. 
Without bein^ bulky, it contains in a oondae and intdligible form all the matters 
UBoallj; occnmng in a solicitoi's practioe.''— &>/iei<or«' Journal^ July 88, 1888. 

** Tms is a veryyalnable work, and beinff the only one on the subject, the apiMaranoe 
of its second edition will be welcomed by uie profession."— Law Joumalf Jan. 21, 1888. 

Turner. — Vide "Conveyancing" and " Vendors and Purchasers." 

Whiteway's Hints to Solicitors. — Being a Treatise on the Law re- 
lating to their Duties as Officers of the High Court of Justice ; with 
Notes on the Recent Changes affecting l£e Plrofession. By A. B. 
Whxtewat, M.A., of the Equity Bar and Midland Circuit. Boyal 
12mo. 1883. 6«. 

SPECIFIC PERFORMANCE.--Fry's Treatise on the Specific 
Performance of Contracts. By the Hon. Sir Edwabd JB^t, a 
Lord Justice of Appeal. Second Edition. By the Author uid W. 
DoiTALDSON Bawunb, of Lincoln's Inn, Esq., Bairister-at-Law. 
Koyal 8yo. 1881. 1/. I6s. 

STAMP DUTY.— Gosset's Practical Guide to Account Stamp 
Duty, Customs, and Inland Revenue Act, 1881 (44 Vict. c. 12, 
s. o8). By J. A. QooBBSf of the Legacy and Succession Duty 
Office. PostSvo. 1887. 6*. 

"The author, by reason of his official position and the experienoe of six vears' 
working of this section of the Act of 1881 (which imposed an entirely new duty;, has 
been enabled to produce an exceptionally yaluable guide." — Law Times, 

STATUTE LAW.— Wilberforce on Statute Law. The Principles 
which govern the Construction and Operation of Statutes. By £. 
WiLBSSFOBOB, Esq., Bamster-at-Law. 1881. IBs. 

%« AU iUmdardLow Worki or* kept inStcck, in law eaff tmd other bindinge. 
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STATUTES, and vide " Acta of Parliament." 
Chitty's Collection of Statutes from MagnaChartato1890.— A 
Collection of Statatee of Practical Utility, airang^d in Alphabetical 
and Chronolog^ioal order, with Notes thereon. The Fourth Edition, 
with Supplement. By J. M. Lblt, Esq., Barrister-at-Law. In 
8to1s. BoyalSvo. 1880-90. Puhliahedat 17/. 11«. 6</., 

reduced to Net 10/. 10«. 
The following may still be had separately — 

6 vols. To end of the year 1880. Net 6/. 6s. 

60 & 51 Vict. 1887. 10«. 6d. 

51 & 52 Vict. 1888. 12«. 6d. 

51 & 52 Vict. 1888. (Second Session.) Net 2«. 6d. 

62 & 53 Vict. 1889. 10<. 

53 & 54 Vict. 1890. 15«. 

" It is needless to enUzge on the ralae of ' Chitty's Statatee ' to both the Bar and 
to Solidton, for it is attested by the experience of many years."— 7^ ISme*. 

** A very satisfactory edition of a time-honoured and most Taloable work, the trusty 
^ide of present, as of former, judges, jurists, and of all others connected with the 
administration or practice of the law."— /iMd'ce o/the Peace. 

*' 'Chitty * is pre-eminently a friend in need. Thoee who do not possess a complete 
set of the Statutes turn to its chronological index when they wish to consult a 
purticnlar Act of Parliament. Those who wish to know what Acts are in force with 
reference to a particular subject turn to tiiat head in * Chitty,' and at once find all the 
material of which they are in quest. MoreoTer, they are, at the same time, refeired 
to the most important cases which throw Ught on the subjeot." — Law Journal. 

SUCCESSION.— Potts' Principles of the Law of Succession to 
Deceased Persons. — By T. Radfobd Pons, B.G.L., M.A., Bar- 
rister-at-Law. Demy 8vo. 1888. 7«. 6d. 
** We should have no he^itation in recommending it to a student who was to have a 
paper set on Succession generally." — Saturday lieuitw, June 15th, 1889. 

SUMMARY CONVICTIONS.— Paley's Law and Practice of Sum- 
mary Convictions under the Summary Jurisdiction Acts, 
1848 and 1879 ; including Prooeedingrs preliminary and snbeeqiient 
to Convictions, and the responsibility of Convicting Magistrates and 
their Officers, vrith Forms. Sixth Edition. By W. H. MACzrAiCASA, 
Esq., Barrister-at-Law. Demy 8vo. 1879. 1/. 4<. 

Wigram^ — Vide "Justice of the reaoe." 
SUMMONSES &ORDERS.-Archibald.— rW<r "Chamber Practice." 
TAXES ON SUCCESSION.— Trevor's Taxes on Succession.— 
A Digest of the Statutes and Cases (including those in Scotland and 
Ireland) relating to the Probate, Legacy and Succession Duties, with 
Practical Observations and Official Forms. Fourth Edition. By 
Evelyn Fbeeth and R. J. Wallace, of the Legacy and Suocession 
DvLtj Office. Royal 12mo. 1881. 12«. 6d. 

** Contains a great deal of practical information."— Later Journal. 

TAXPAYERS' GUIDES.— Tttfo ** House Tax," " Income Tax," and 
** Land Tax." 

THEATRES AND MUSIC HALLS.-Geary's Law of Theatres 
and Music Halls, including Contracts and Precedents of 
Contracts.— ByW. N. M. Geabt, J.P. With Historical Introduc- 
tion. ByJAJCBS Wn.T.TAifpyEsqrs., Barristers- at- Lav. 8vo. 1885. 6s. 

TITHES.— Bolton's Tithe Actsj including the Recent Act for the 
Limitation and Redemption of Extraordmary Tithe ; with an Intro- 
duction and Observations and copious Index. By T. H. Bolton, 
Solicitor. Royal 12mo. 1886. 6s, 

Studd's Law of Tithes and Tithe Rent-Charge. — Being a Treatise 
on the Law of Tithe Rent-Charge, with a sketch of the History and 
Law of Tithes prior to the Commutation Acts. Second Edition. By 
Edwabd Faibfax Stttdd, Esq., Barrister-at-Law. {In the press.) 
. ** We can recommend it for profesrional vu».**—Lauf Timea. 

*0* All sttmdard Lau> Works are kept in Stocky tn law calf ami other bindings. 
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TORTS. — Addison on Torts j being a Treatise on Wrongs and 

their Remedies. Sixth Edition. By Hobacb Sioth, Esq., Sencher 

of the Inner Temple, Editor of *^ Addison on OontzBcts," &o. 

Bojal 8yo. 1887. 1/. 18«. 

** Upon a careful perusal of the editGr*! work, we can say that he has done it 

excellently."— Zraw OuarUrljf Review. 

** As now presented, this VBluable treatise must prove highly acceptable to judges and 
the prof ession." — Late Timee. 
" An indispensable addition to erery lawyer's library." — Law Jfafoune, 

Ball's Leading Cases on the Law of Torts, with Notes. Edited 
by W. E. Ball, LL.D., Esq., Barrister-at-Law, Author of *' Prin- 
ciples of Torts and Contraots." Koyal 8vo. 1884. 1/. It. 
** The notes are extremely, and as far as we have been able to discover nniformly, 
good. . . There is much intelligent and independent criticism." — Solicitors' Journal, 
"All the cases given are interesting, and most of them are important, and the 
comments in the notes are intelligent and osef ol." — Law Journal. 

Pollock's Law of Torts : a Treatise on the Principles of Obligations 
arising from Civil Wrongs in the Common Law. Second Edition, 
to which is added the draft of a Code of Civil Wrongs prepared for 
the Government of India. By Sir F&kdebigkPollocx, Bart. , Barrister- 
at-Law. Author of "Principles of Contract,'* "A Digest of the 
Law of Partnership," &o. Demy 8vo. 1890. 2lt. 

" Concise, logically arranged, and accurate."— £aio Times. 

** A book which is widl worthy to stand beside the companion volume on ' C!ontrBcts.' 
Unlike so many law-books, especially on this subject, it is no mere digest of oases, but 
bears the impress of the mind of the writer from beginning to ead."—Law Journal. 

Shearwood's Sketch of the Law of Tort for the Bar and Solicitors 
Final Examinations. By Joseph A. Shbabwood, Esq., Barrister-at- 
Law. Author of '^Concise Abridgments of the Law of Beal and 
Personal Property," &c. Boyal 12mo. 1886. 3t. 

TRADE MARKS.— Aston.— Fufo** PatentB." 
Graham's Designs and Trade Marks.— By JoHirCiHSBoirGBAaAK, 
of the Middle Temple, Barrister-at-Law. Bemy 8yo. 1889. 6«. 

Sebastian on the Law of Trade Marks and their Registration, 
and matters connected therewith, including a chapter on GroodwiU ; 
together with the Patents, Designs and Trade Marks Acts, 1883-8, 
and the Trade Marks Rules and Instructions thereunder ; Forms and 
Precedents ; the Merchandize Marks Act, 1887, and other Statutory- 
Enactments; the United States Statutes, 1870-81, and the Rules 
and Forms thereunder ; and the Treaty with the United States, 1877. 
Third Edition. By Lewis Botd SEBAsnAir, Esq., Barrister-at- 
Law. Demy8vo. 1890. 1/. 5#. 
" The work stands alone as an authority upon the law of trade-marks and their 
registration."— Iraio Journal, Aoffxtst 2, 1890. 

*• It is hardly necessary to tell anyone who has consulted the last edition of this 
book that it is characterized by mastery of the subject, ezemplaiy industry, and com- 
pleten3e8 and aocnracy of statement It is rarely we come across a law book which 
embodies the results of years of careful investigation and practical exi)erience in a 
branch of law, or that can be unhesitatingly appealed to as a standanl authority^ 
This is what can be said of Mr. Sebastian's wtok.."— Solicitors^ Journal, Nov. 1, 1880. 

. Sebastian's Digest of Cases of Trade Mark, Trade Name, 

Trade Secret, Goodwill, &c., decided in the Courts of the United 

Kingdom, India, the Colonies, and the United States of America. 

ByLEWiB Botd SsBAffiiAV, Esq., Barrister-at-Law. 8yo. 1879. H. 1#! 

** A digest which will be of very great value to all praotltionerB who have to advise on 

matters connected with txade marks." — SoUeitors^ Journal, 

Hardin^ham's Trade Marks : Notes on the British, Foreign, and 
Colomal Laws relating thereto. By Gbo. Gatton Mxlhuish 
Habdikohav, Consulting Engineer and Patent Agent. Royal 12mo 
1881. Net, 2*. 6rf! 

%* AU iUmdwrd Lavf Wbrkt are kept in Stock, in law calf and other hindingt. 
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TRAMWAYS.— Sutton's Tramway Acts of the United Kingdom; 
with Notes on the Law and Fraotioe) an Introduotion, incladuig' the 
Proceedings before the Committees, Decisions of the Beferees with 
respect to Locus Standi, and a Summary of the Principles of Tramway 
Bating, and an Appendix containing the Standing Orders of Par- 
liament. Rules d the Board of Trade relatinff' to Tramways, &c. 
Second Edition. By Hbnbt Suttoh, assisted uy Bobbbt A. Bxir- 
NBiT, Barristers-at-Law. Demy 8yo. 1883. 15*. 

TRUST FUNDS.— Geare's Investment of Trust Funds.— Incorpo- 
rating Uie Trustee Act, 1888. By Edwabd Abxtvdxl Gsasb, Esq., 
Barrister-at-Law. Second Edition. Liduding the Trusts Invest- 
ment Act, 1889. - Boyal 12mo. 1889. 7«. 6d. 
** Tne work is written in an eaqr st^le, it can Terr well he read by aU tmateea, 
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TRUSTS AND TRUSTEES.— QodefroPs Law Relating to Trusts 
and Trustees. — Second Edition. By Hbhbt Qobxfboz, of Lincoln's 
Inn, Esq., Barrister-at-Law. Boyai 8?o. 1891. 1/. 12«. 

*' The second edition of this work which lies before ns is a model of what a legal 
text-book ouffht to be. It is dear in style and dear in arrangement, and we can haTS 
little doubt that it will soon take the foremost place among text-books dealing with 
trusts. Moreover, it is brou^t up to date by induding m its scope the Tnut In- 
restment Act of 1889, and the Settled Land Act, 1800. The ohnter on Preoatory 
Trusts in Mr. Oodefroi's work seems to us particularly good and dear, and the many 
judicial decisions as to what expressions are suffident and what are insuffident to im- 
port a trust are marshalled with great care and accuracy.*' — Law 7Vm««, April 18, 1891. 

Hamilton's Trustee Acts. — Containing the Trostee Act, 1850 ; the 
Trostee Extension Act, 1852 ; and the Trustee Act, 1888 ; with Sup- 
plement of the Lunacy Act, 1890 (53 Vict. c. 6), so far as relates to 
Vesting Orders. By GT. Baij)win Haxilton, Esq. , Bairister-at-Law, 
Author of '* A Concise Treatise on the Law of Covenants. " Bemy 
8yo. 1890. 6«. 

" This is a very useful little book. We hare perused it with much oare, and w« 
have come to the oondusion that it may be saf dy trusted to as a guide to the oomjili- 
oated law to whidi it relates."— Zato Qnarterlj/ Setriew. 

VENDORS AND PURCHASERS. — Dart's Vendors and Pur- 
chasers. — A Treatise on the Law and Practice relating to Vendors 
and Purchasers of Beal Estate. By the late J. Henbt Dabt, Esq., 
one of the Six Conv^ancing Counsel of the High Court of Justice, 
Chancery Division. Sixth Edition. By WHiUAx Babbbb, Esq., one 
of Her Majestjr's Counsel, Bzokibd Bubdon Haldanx, and Wilxjax 
RoBEBT Sheldon, both of Lincoln's Tun, Esqrs., Barxisters-at-Law. 
2yo18. Boyal 8to. 1888. 3^. 15«. 

'* The new edition of Dart is far ahead of all oompetittuv in the breadth of its range, 

the deameas of its ezpodtion, and the soundness of its law."— I><no Hmut. 
** The eztensiye dianges and numerous improTements whidi have been introduced 

are the result of assiduous labour, combined with critical acumen, sound knowledge, 

and practicHl ezperienoe.'* — Law Quartaiy Beviao. 

Turner's Duties of Solicitor to Client as to Sales, Purchases, and 
Mortgages of Land. — By EirwiSD F. Tubneb, Solicitor, Lecturer 
on Beal Property and Conveyancing. Demy 8yo. 1883. 10«. 6«r. 
8h alto Conyeyanoing. — " Turner." 

* * A careful perusal of tiiese lectures oannot fail to be of great advantage to stadenti, 
and more parocularly, we think, to young praotifling adidton."— limp Tbmet, 

WAR, DECLARATION OF.— Owen's Declaration of War.— A 
Surrey of the Position of Belligerents and Neutrals, with relative 
considerations of Shipping and Marine Insurance during War. By 
DouoLAB Owen, Bamster-at-Law. Demy 8vo. 1889. 21t. 

%* AU tUmdardLaw Work$ ar$kept in Stock, in Uno eaffandotkfr iindm^. 
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WATERS. — Mus^rave*s Dissertation on the Common Law of 
Waters and its Application to Natural Circumstances other 
than those of England.— By W. A. B. Musqbayb, D.O.L., of the 
Inner Temple, Bamster-at-Law. Demj 8yo. 1890. Ntt, 2a. 

WILLS. — Theobald's Concise Treatise on the Law of Wills. — 

Third Edition. BjH. S.THBOBALDjEsq.yBarrister-at-Law. Royal 

8vo. 1886. 1/. 10#. 

" A book of great abilily and ralue. It bean on every pagre traces of oare and sound 

judgment. It Is certain to prove of great practical usefunese."— Sob'eilor** Journal. 

Weaver's Precedents of Wills. — A Collection of Gonoise Precedents 
of Willfi, with Introduction, Notes, and an Appendix of Statutes. 
By Ohasles Weatbb, B.A. Post 8yo. 1882. 5<. 

WINDING UP.— Palmer's Winding-up Forms.— A Collection of 680 
Forms of Summonses, Affidayits, Orders, Notices and other Forms 
relating to the Whiding-up of Companies. With Notes on the Law 
and Pntotice, and an Appoidix containing the Acts and Rules. By 
Fbanois Beattfobt Palkbb, Esq., Barrister- at-Law, Author of 
* * Company Precedents, " &c. 8yo. 1 885. 1 2m. 

Pitt- Lewis' Winding-up Practice. — A Manual of the IVactice as 
to Winding-up in the High Court and in the County Court; 
being the 0[>mpanies (Winding-up) Act, 1890, and the Winding-up 
of Companies and Associations (Pa^ IV. of the Companies Act, 1862), 
as now amended, with Notes, and the Companies Winding-up Rules, 
1890. Forming a Sttpplekbnt to ** A. Complete Practice of the 
County Courts." By G. PItt-Lswib, Q.C, M.P., Recorder of 
Poole. Demy 8yo. 1891. 7«. 6d. 

** This is a book that we can oordiaUy reocnnmend, and forms a flttinff supplement 
to the aptly-named larger work of the same author."— Zrato Gazette, ICardi 6, 1891. 

WRECK INQUIRIES.— Murton's Law and Practice relating to 
Formal Investigations in the United Kingdom, British Posses- 
sions and before Naval Courts into Shipping Casualties and 
the Incompetency and Misconduct of Snips' Officers. With 
an Introduction. "Bj Walixb Mttbton, Solicitor to the Board of 
Trade. Demy 8yo. 1884. H.4«. 

WRONGS.— Addison, Ball, Pollock, Shearwood.—Fufo "Torts." 

REPORTS.— A large Stock, New and Second-hand. Prices 

on application. 

81 N Dl NQ.— Bxecuted in the best manner at moderate prices 

and with dispatch. 

The Law Reports, Law Journal, and all other Reports, 
bound to Office Patterns, at Office Prices. 

PRIVATE ACTS,— 2T^« Publishers of this Catalogue 
possess the largest knoum collection of Private Acts of 
Parliament {including Public and Local), and can supply 
single copies commencing from a very early period. 

LICENSED VAL UERS for Probate , Partnership, &c. 

LIBRARIES PURCHASED OR EXCHANQEP, 

STEYENS AND SONS, Ld., 119 & 120, CHAKCEBY LANE, LONDON. 



NEW WORKS AND NEW EDITIONS. 

Carver's Carriage by Sea : a Treatise on tho Law relating> to the 
Carriage of Goods by Sea. — Second Edition. By Thoicas Gzlbbrt 
Cabyeb, Esq., Barrister-at-Law. Boyal 8vo. (Nearly ready.) 

Chalmers' Digest of the Law of Bills of Exchange, Promissory 
Notes, Cheques, and Negotiable Securities. Fourth Edition. 
Bj His Honour Judge Chaucebs, Draughtsman of the Bills of 
Exchange Act, 1882, &c. Demj 8yo. {In the press.) 

Kennedy's Law of Civil Salvage. — ByWiuJAic Rann Kennedy, Esq., 
one of Her Majesty's Counsel. (In the press.) 

Phillimore's Ecclesiastical Law of the Church of England. — 
Second Edition. Edited by Sir Waltsb Geo. Frank Philumoke, 
Bart., D.C.L., Chancellor of the Diocese of Lincoln. (In preparation.) 

Rawson's Profit-Sharing Precedents, with Notes. — By Hsnky 
G. Rawson^ of the Inner Temple, Esq., Barrister-at-Law. 

(In the press.) 

Roscoe's Admiralty Practice. — Third Edition. By E. S. Roscoe and 
T. Lambert Meabs, Esqrs., Barristers- at- Law. (In preparation.) 

Roscoe's Digest of the Law of Evidence on the Trial of Actions 
at Nisi Prius. — Sixteenth Edition. By Maubioe Powell, Esq., 
Barrister-at-Law. 2 vols Demy 8vo. (Nearly ready.) 

RusselTs Treatise on the Power and Duty of an Arbitrator, and 
the Law of Submissions and Awards. — 7th Edit. By the Author 
and Hebbebt Russell, Esq., Barrister-at-Law. (In the press.) 

Selwyn's Abridgment of the Law of Nisi Prius. — 14th Edition. By 
W. H. Macnahaba, Esq., Barrister-at-Law. (In preparation.) 

Seton's Forms of Judgments and Orders in the High Court of 
Justice and Courts of Appeal, having especial reference to the 
Chancery Division, with Practical Notes. Fifth Edition. By C. C. 
M. Dale, of Lincoln* s Inn, Esq., Barrister-at-Law, and W. Clowes, 
Esq., one of the Registrars of the Supreme Court. (In the press.) 

Studd's Law of Tithes and Tithe Rent-Charge.— Being a TreatiBe 
on the Law of Tithe Bent- Charge, with a sketch of the History and 
Law of Tithes prior to the Commutation Acts. Second Edition. By 
Edwabd Faibfax Studd, Esq., Barrister-at-Law. (In the press?) 

Talbot and Fort's Index of Cases Judicially noted (1865—1890) ; 
being a List of all Cases cited in Judgments reported in the *' Law 
Reports," **Law Journal," "Law Times," and "Weekly Re- 
porter," from Michaelmas Term, 1865 to the end of 1890, with the 
places where they are so cited. — By Geobob John Talbot and 
HuoH FoBT, Barristers-at-Law. (Nearly ready.) 

Theobald and Schuster's Lunacy Act, 1890, with Notes.— By H.S. 
Theobau) and E. J. Schusteb, uarristers-at-Law. (In preparation.) 

Wharton's Law Lexicon. — Forming an Epitome of the Law of Eng- 
land, and containing full Explanations of the Technical Terms and 
Phrases thereof, both Ancient and Modem ; including the various 
Legal Terms used in Commercial Business. Together with a Trans- 
lation of the Latin Law Maxims and selected Titles from the Civil, 
Scotch and Indian Law. Ninth Edition. By J. M. Lely, Esq., 
Barrister-at-Law. Super-royal 8vo. (In preparation.) 

Whitehead's Church Law.— Being a Concise Dictionary of Statutes, 
Canons and Regulations affecting the Clergy and Laity. By Benjahin 
Whitbhbad, B.A., Esq., Barrister-at-Law. (In preparation.) 

Williams' Law of Executors and Administrators. — Ninth Edition. 
By the Hon. Sir Roland Vavohan Williams, a Justice of the High 
Court. 2 vols. Royal Svo. (In the press.) 
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Stringrer's Oaths and Affirmations in Great Britain and 

Ireland ; being a Collection of Statutes, Cases, and Forms, \rith Notes and Practical 
Directions for the use of Commissioners for Oaths, and of all Courts of Civil Proce- 
dure and Offices attached thereto. [In succession to *'Braith waiters Oaths."] By 
FRANCIS A. STBINGER. of the Central Office, Supreme Court of Judicature, one 
of the Editors of the *' Annual Practice." Crown Svo. 1890. I'rice 3«. Gd. cloth, 
**I]idiipe]L8abl« to all CommisiionerB." — SoUciton* Journal. 

Thring's Joint Stock Companies' Law. — The Law and 

Practice of Joint Stock and other Companies, including the Companies Acts, 1862 
to 18S6, with Notes, Orders, and Rules in Chancery, a Collection of Precedents of 
Mcmornuda and Articles of Association, and other Forms required in Making and 
Administering a Company. By Lord THKING, K.C.B. Fifth Edition. By J. M. 
RKN])hL, Esq., Barrister-at-Law. Bof/alSvo. 1889. Price IL 10*. cloth. 
"The highest authority on the subject.'*— TA* Timet. 

Woodf all's Law of Landlord and Tenant. — Witli a full 

Collection of Precedents and Forms of Procedure ; containing also a Collection of 
Leading Prooositions. Fourteenth Edition. By J. M. LEL x , Esq., Barrister-at- 
Law. Itot/ai Svo. 1889. Price II. 18«. cloth, 

Lely and Feck's Precedents of Leases for Years, and other 

Contracts of Tenancy, ni}d Contracts relaiiing thereto, mamly selected or adapted 
from existing Col lectioiis,^.inclu(liii^ many additional Forms, witn a short Introduction 
and Notes. By J. M. LH>LY-aiid W. A. PECK, Esqrs., Bairisters-at-Law. Jtoyai 
Hi'o. 1889. Price 10*. 6rf. doth. 

Oldham and Foster on the Law* of Distress — A Treatise 

on the Law of Distress, with an Appendix of Forms, Table of Statutes, &o. Second 
Julitioii. By ARTHUR OLDHAM and A. LA TBOBE FOSTER, Esqrs., 
Barristers- at-Law. Demy Svo. 1889. Price 18*. cloth. 

Daniell's Chancery Forms. — Fourth EJilion. Forms and 

Precedents of Proceeding in the Chancery Division of the High Court of Justice and 
on ApjKial therefrom. Fourth Edition. With Summaries of the Rules of the Supreme 
Court, Practical Notes and References to the Sixth Edition of ** Daniell';s Chancery 
Practice." By CHARLES BURNEY, B.A. (Oxon,), a Chief Clerk of the Hon. 
Mr. Justice Chitty. Jiot/al Svo, (1260 pp.) 188o. Price 21, lOs. cloth. 

Chambers' Law relating to Local Bates, with especial 

I'cfcrence to the Powers and Duties of Rate-leryin^ Local Authorities, and their 
OfTioers. Comprising the Statutes in full and a Digest of 718 Cases. By G. F. 
CHAMBEIiS, Esq., Barrister-at-Law. Jtoyal Svo. 1889. Price lOs. 6rf. cloth. 

Bullen and Leake's Precedents of Pleadings, with Notes 

and Rules relating to Pleading. Rerised and adapted to the Present Practice in the 
Queen's Bench Dirision of me High Court of Justice. Fourth Edition. Part 11. 
By THOMAS J. BULLEN and CHARLES WALTER CLIFFORD, Esqrs., 
Barristers -at-Law. Mof/al 12/no. 1888. Price 24«. cloth. 
\* Part I., <* Statements of Claim/' may stUl be had, price 248. 

Macnamara's Law of Carriers, — A Digest of the Law of 

Carriers of Goods and Passengers by Land and Internal Navigation. By WALTER 
HENRY MACNAMARA, iSq., Barrister-at-Law, Registrar to the Railway Com- 
mission. Royal Svo. 1888. Price II. 8«. cloth. 
** We cordially approre of the general plan and execution of this work." — Solieitora' Journal, 






Browne and Theobald^s Law of Railway Companies. — 

Being a Collection of the Acts and Orders relating to Railway Companies in England 
and Ireland, with Notes of all the Cases decided thereon, and Appoudix of Bye- Laws 
and SUinding Orders of the House of Commons. Second t.dition. By J. H. 
BALFOUR BROWNE, Esq., one of Her Majesty's Counsel, and H. S. THEOBALD, 
Esq., Barrister-at-Law. Eoyal Sro. 1888. Price \l. 16«. cloth. 
*' ContaixLf in a very concise form the whole law of railways." — The Times, 

Oeare's Investment of Trust Funds. — Incorporating the 

Trustee Act, 1888. Second Edition. Including the Trusts Investment Act, 1889. 
By EDWARD ARUNDEL GEARE, Esq., Barrister-at-Law. £oyal l2tno. 1889. 
I'rice Is. fl//. cloth. 

Brooke's Notary. — A Treatise on the Office and Practice of 

a Notary of England. With a full Collection of Precedents. Fifth Edit. By GEORGE 
F. CHAMBERS, Esq., Barrister-at-Law. Demy Svo. 1890. Price U. Is. cloth. 

♦,♦ A lar(!e stock of Second -A and Late Itcjwrts and Text'lfooks on Sale, 
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MaiBden's Treatiaa on the Law of CoiJ?,eioiis at r^ca, — 

With im Appendix cort&iuLuj; >J\triu:tB from th* Merchant Shipping Act-;. - Int^r- 

tutiODBj RegulatioDs i^r pruTeutiu^ ColUsioui at S«a ; and LocilI Kules I'r .1 Bame 

Sirpofl* in ioccB in tba Thumee. tin Mersoy, and elaewhere. Dt BlJ. LD Q, 

ARSDBN, Esn.. n— i-'er-at-Law. Thini KdUion. Ej the Aut'-.^^. id (he 

Hon. J. V. *" ,1;, .'l;rri6li,.'-al-I:*w-. J)miy 8«o. 1851. I^iee 11. . cluth. 

"Webster on Conti*. . o ^)T' 5&.\'., — The I^aw relating: tt Par- 

ticulr-rs n-d ',..ulit:i i-- : Sale ou 1, Sa.. ■■■^ L-,id. By i^ILLIAM FRED-iHICK 
WEB'i'VcH, ^flq,, " - - -- 

"Alull iKjomiiit of I'M, 
preeedenl*. Tb« book id Ct 

Browne fT-^ Powle 

Matr-'-innial Caos,^, 
J3«ny."u, .. J.... 

Wheatou's Element 

Edition, wit! 
I'rieiU. 10a. 

Morris' Patents C( 

PreoBdeute in Conveva 
as follows :-ConimaiF< 
Licencea. Miscellaneoua, 
on the Law and Praot 
Soyal&io. 1887. ' 
"Well selected, well 

Castle's Treatise oi 

By EDWARD JAMES 
"A correct, ezhaniiive, nli 

Smith's Practical 

illlistralad by 
tiDuera. Seeend Ei. 
Barrisler-at-Law. Du,. 

Shirley's Sketch oJ 

By CHARLES STEPIC 
lYue 7b. 6d. cloth. 

Shirley's Selection ( 

with Notes. By WAU 
1838. PrictOt. cloth. 

Shirley^s Leading- 
Notes. Third Edilior. 

DemySvc. 1886. Frien 

Smith's Kaaual of 

students. Compriainir ' 
DeciBions. By JOStj . 
TKUSTRAM,IJ..M,, 1 

Smith's Manual of 

Equity Jurispnidenee i 



- -„.9. Erice lUd 

Harris' Hints on jBt ' 

Criminal. Chiaaes of "" 

K~ RICHARD HAKIf 
w Chapter 01 

"Full of (FOOa KIIR. . 

■ftial by Juiy."— Soluito-." J<r 

The Pocket Law 

Phrases and Maxims ^ 

complete List ol Law ^. 

and Enlaived. By E - ' J 

Barrieter-at-Law. ffci , "■«(' 

' " k woDdetfuI little legal Bifc^,;^."- 




 A (Maiagut of New law Workt (1891) gratit eit appliaUt 



ing Technical Words, 

and Roman Law, lo which is added a 
jbreTialions. Second Edilion. Revised 

N, B.A., of the Inner Temple, Esq., , 
a*. 6d. Imp binding. \ 

■maur'i Laie Sttidenli' Journal. o^ 



